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Para, 1
INTRODUCTION
It is hoped that this collection of data will serve as a guide to workers in
. RDX chemistry who are, not unreasonably, baffled by the strange assortment of
_initials by which many of the polymethyleneamine (-CH2-NH-)x derivatives have come
to be designated,
The collecction is based on those British and Transatlantic reports which, have
been available and on conversations with members of the staffs of the A,R,D, and
of various "out-stations",
Some related compounds, prepared long ago in early academic work on hexamine,
and related topics, are ineluded,
The treatment for cach compound is as follows:- The "Initial" designation is
given, followed by the structural formula, "short systematic name"*, m,p,, solvent
for recrystallisation, and refercnces to methods of preparation, No direct
consideration of the reactions of the compound is given, though most transforma=
tions are, automatically, included as preparative methods for other compounds, and -
from the paragraph index at the end of the work a list of the positive reactions
of any given compound can be at once set down,
Wherever possible, reference to transatlantic work is made by
(a) the laboratory conccrned in the work; W
(b) The 0.8.R.D. (U.S.A.) or C.E, or X.R, (Canada) number;
(¢) The date of writing the report**;
" (d) The S.R,7/muber of the report. !
British work is similarly trcated for reference:
(a) the laboratory concerned in the work; . l
(b) the Laboratory Report number; ¢!
(¢) the date of writing the report**; !
|
(@) the A.C, number of the report, "
Po.rao __2_ s ‘
For a more detailed review of the work up to October, 1943, the serial

report on RDX rescarch by Linstead, British Central Scientific Office,
washlngton, D005 MRk 5 BRT/E76 (‘bo Oct, 1941); SR7/2600 (to Oct. 1942);
11,0,8. London, A,C @(to Oct, 1943) and the rcport by Haworth, Lamberton and
Woodcock, Sheffield, 4,C,5053, Oct, 19§+), should be consulted,

There arc several systems of nomenclature and numbering in use in this 4
field, The system followed here is that treated in Bristel Br., Rep. 32,
Nov, 1943, A.C.5403, in which the following typical compounds have the given
systematic names and numbering, and convenient "short names", (p.3).

‘A very similar system is now in usc in Canada,

* See below, pp. 2 and 3. _ Q

#% The date on which the report was written is given as accurately as possible.
Thus, for cxample, a progress report covering January, 1942, written during ~
February, 1942, and received at the appropriate control office in March, 192, {8
would be quoted here as "Feb, '42." Some overlapping of work has reuulted from
the unavoidable delay in transmission of reports between Transatlantlgﬂand.“
British workers, c.g. Toronto, X,R.16 Rep, 1 Sept. 'ik, SR7/41/3158 was
received in Bristol on 27 Oct. W,

620151 ; il | : §
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For convenience in discussion, the hexamine cage system is indicated by the
short name "Hex."; similar short names used are "PT" for the pentamethylene
tetramine cage,

n8—ring".fo} the cyclo=2:l4:6:8-tetramethylene~1:3:5:7-tetramine ring. ‘
"G-ring" for the cyclo-2:k:6-trimethylene-1:3:5-triamine ring,
;7-chain" for the 1ig*—2:4:6-trimethylene—1:3:5:7—tetr;mine chain,
"S-chain" for the lin-2:L~dimethylene~1:3:5-triamine chain,
"3-chain" for the lin-2-methylene-1:3-diamine chain,

For related compounds not containing the simple alternating system

N-C-N-C~N- the "aza" system, similar to that in use in Canada, is used here,
For example,

1:3:6~trinitro-cyclo-1: 3:6=azcheptone,

=

Yields of RDX are calculated on the basis 3CH,0 > 1 RDX represents a yicld
of 100%

Para. 4

'HRO3' means 98-100% HNO3, The actual percentage 6f HNO3 is given for more dilute
acid,

'CHy0' means paraformaldehyde,
'aq. CH,0' means L.C% formalin,
'Me-" means CHz~-
eet means Collg—
'g'e means Cellg-

'Ac'-= means CH3—CO—

"P" - means paragraph

Following the Horvard and University of Pennsylvdnia workers, 'ACONOZ' is
used for the equimolecular mixture of HN03 and Acy0,

The general arrangement of the materiol is in order of increasing complexity
of the parent struoctures, A

A Table of Melting Points is given to assist in identification of compounds
prepared in the laboratory.

* The term "1lin", which may be read "linear", is used to facilitate the ,
recognition of the parent skeleton structures of the open chain compounds,
Just as the term "cyclo" is used for the ring compounds,

6201 5-1 2
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Lists to facilitate "literature searching" are set out giving the
British SR7/ refervence numbers for the following Transatlantic serial reports:

(2) The Division 8 N.D,R,C. of 0.S,R,D. Interim Revorts "Studies on RIX
and Related Compounds," R,R.C, 1 to 22 from Jan, 1943 = Oct., 1944,

(b) The Canadian Explosives Research Extramural Summaries from March 1942,

(e) The Reperts of the U,S.A, - Canada RDX Committee Meetings from
Lth September 1942, ; '

British work is reviewed up to Oct, 194 and Transatlantio work up to
Sept . 1 911-‘)4--

6201 5=1 ' 4



Para, 7
N TROXY DERIVATIVES OF FORMALDRIIYDE

Bate :
I‘TOZ.O = CIle = O'NOZ'

liethylene dinitrate. b.p. 48°/15 mnm.

loreschi, Atti.R.Accad.Lincei, 1919, 28, 227; Chem.Abs,, 1919, 13, 3519,

Houben and Pfanlauch, Ber., 1926, 59, 86,

Travagli, Gazzetta chim.ital,, 1938, 68, 718; Chem,Abs., 1939, 33, 2L86.

For early i.R.D, work, see R.D. Rep, RDX 15 (2 1939).

Hex, normal nitrolysis,
then extract reacticn system

Lo ut inixtre af P1 and P2
{

+ le-r
oo
. i
CH,0 o
-{2801

mixture of Py ard P»o

e
Separate by vac, distillation,

(Above structure accepted by A,R.D, and quoted in A,R,D, Exp, Rep. 591/1;,",.,
June ‘4, A.C.6455).

Para, 9

P,

NOz— O---CH2 -0 -—CHQ - 0 -CTI2 - OI’T{O2
1 2 3

1:3-Bis (nitroxymethyl) lin-1:3-dioxo-2-methylene.

b.p. 89°/9 mm,

Refs, as for P’l' h

Prepared with P1 and separated by vacuum distillation,

6201 5=1 :
_




Para., 10 818

SOME SIDEFLE MONONITRAMINES

P anzahaesiid

Nitramine (Nitramide)
F,.NO,
Ppt, from ether by light petroleum.
Thiele and Lachmann, Annalen, 1895, 288, 267,

Inorganic Syntheses, I. New York, 1939, p. 68.

EtQNC2 N2 -
71
NH,CO,Et S NH = COEt SN
HZSOL_L .
SN XOH F) < H250,
NH,, g 05 : N~COLEY - —— 1:; NOo: N=COoEt T 3
Para, 12
Methylnitranmine
CH;NH.NOZ.
From ether,
Franchimont and Klobbie, Rec,Trav,Chim,, 1883, 7, 355.
TTETe HNO
CH3NH2 + Cl.COZEt ______.______>CH3 NI COZEL 3 3
N
c 1‘\102 cogms oo P CH3. NH. O
. = i ey T po e e e e lNile lN
5 : ether and o & .
pass in NH3
Thiele and Lachmann, Annalen, 1895, 288, 291.-
‘ 05 3 NO
EtONOo 1 Ago0 (Ao. (4= E -
NH 00 Et > N = COpEt ———> = (N - 00,8t —or
NOo
L disg. dn
~ N = COGEt i ; i
St b2 ether and—% CH}'NH'I'OZ
pass in NH3
Para, 12a
Methylolnitramine
HOCH2 - NH - N02

Postulated as possible by-product in hexamine nitrolysis system;
Bristol Res, Rep. 120, April 'l4J); A.C.6302,

A.R.D. Exp. Rep. 591/4k, May 'Lh; A.C.6455.

Bristol Br, Rep. L3, Aug. -‘44; 4.0.7119.

6201 5-1 ]
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Para, 13

Dimethylnitramine

Chz
> N-NO,
%

CH3

From ether.

Franchimont, Rec, Trav, Chim., 1883, 2, 123,

HNO
2 >

L0
(CH3).N. CO.NHp m—e (CH3) HN.NO,.

Franchimont ard Klobbie, Rec. Trav. Chim,, 1888, 7, 355,

KOH 2 1@ Mel
CHBNHNOZ i Bt CHB.N.NOZ J K —> (CHz) oIV, 1O,

Bamberger and Kirpal, Ber., 1895, 28, 537.

&
(o5 S TR0 M5 T PR i S W (5175 el )
S J 5 then heat 572 :

& ether cxt.

Para. 14

Methylnethylolnitramine

HO. CHp

Sheffield Rep., 43, May '4l, A.C,6L406.

Morpholine derivative of methylmethylolnitramine prepared:-

ag. CH»0 CHr = CH
CH,.NH,NO s e g
Z 2 hols Gt N CHo
/anI‘p Oolne CI_IZ pa CI‘IZ/ \N o N02
A /s
CH
3
Para, 15
Bis methylolnitramine
| HOCH,
NN-KO,
HOCHZ/

W T S0

Not isolated,

mep. 8L-86°,

Not isolated.

Toronto workers (X.R.16 Rep., 31, Jan. 'L4, SR7/../98L) consider the stabilisation
of NHpNOp by excess aqe, CHy0 to be due to the formation of bismethylolnitramine,

Postulated as probable by-product in hexamine nitrolysis system:
Bristol Res, Rep, 120, April ‘i) A.C.6302;

A,R.D. Expl, Rep. 591/, May, '4h; A.C,6L55;

Bristol Br, Rep, 43, Avg, -T4L; 4.C.7119,

6201 51 ' 7
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Pa.raa 15&
Bis(nitroxymethyl)nitramine 3
NOR.0.CHy

2.

e
NOZ.O.CH2

N"‘NOZ

From ether, m.p. 59~60°,

Toronto, X.R.,16 Prog. Rep., 1 Sept. 'L, SR7/LL/3158.

CHy” ; CHZ\N/ e 20 HNO
2 (
" ) NO,0CH,) 5N, NO
7 2 2 "
! .- 7 mins, at 0° s
N - CHp drown in in (8% yield,
NO2 CHp— 0 slurry (ice + s
waterg
PaSeils

(see p, 203)

HNO3
(AcO. CHZ) SN0,

(NO,0CH,) oN.NO, (38 per cent).

L

see p. 15b

Para, 15b
Bis(acetoxymethyl)nitramine

b,p. 153-156°/12 mm,

Toronto, X.R.16 Rep,, 1 Sept. 'Li; SR7/44/3158.

Filtrate from Ross or Baéluna:nn runs (see pp. 85, 86).
Evap, HOAc at 14 mm, Bther extract ——> oil, Wash with Hp0 (pH 8), ether

extraot, evap, and flash distil (12 mm., bath at 209-215°), Repcat washing and

extraction, and distillation,

NOZOCH2
S HOAc:NaOAc
“N=0, S, bis acetoxymecthyl deriv, (69%).
NOZOCH2 reflux:3 mins, :
l;.HNOB

s ppt. BSX (sce p» 63)

5 Aco0 at 15-20°, filtrate distilled at

heat to 75°, 12 mm, ——> bisacetoxymethyl
cool and ncutra-~ ritramine (39%).

lise with NaOH

Hex, in HOAo

6201 5=1 A 8



Para, 16

DINA

NO,,. O, Cil,~CH,

2
™ N30

NO,. 0. CH, ~Cl, -

Bis (f-Nitroxyethyl) nitramine.

From Acle or EtOH. m.p. 51-52°,

A review of the extensive and specialised literaturc, devoted to DINA is
outside the scope of ‘this work: sec Toronto X.R.19 Reports;

e.g. Toronto, X.R.19 Rep., June '3, SR7/47L8.

See also Cornell, ZDiv,8.N.D.R.C. of 0.5.R,D, Interim Rep, on Organic Development
Problems, 0.D.P.18. May ', SR7/44/1872,

There are two standard preparations,
10 D L@
i T O R B e O ey : - {
(0. Gl . CH, )l e (1105. 0. Cit,,, O, )1, | 103
run at 40°

e

4Lcn0

DINA,

. at
‘ ZnCl,

oy

HIC3 & 1 HNO

(HO. CI,. CHy ) pNH ———3 (NO,. OCH,. CHy )o1H, | 03 o

HNOs3
(NOoCHyCHy Jo NWO 2 5 DINA
(114, ) persulphate

0% ——>250

62015~ 9




Para, 17 ' 11T I .-
! DERTTATTIES OF METHYL EVDTMINE e .
CH, = MH
Para. 18 -
() CH, = IH : and {b) HOCHp - NHo.
() Hethylene iminc and (b) Mc’ghyloamine.
Toronto workers, X.R.16 Rep., 31 Jan. '44; SR7/141+/981+, consider that "Henry's P

solution" (Henry, Bull,Acad.Roy.Belg,, 1902,1ii,721) consisting of an

equimolecular mixture of aq. CHpO and .880 ag, NH3 "dried with KpCO 3" probably
contains CHp = NH and/or HOCHp - IIHé in equilibrium with cyclotrimethylene-~

triemine ("6-ring").

Pexte, 19

N-liethylolacetamide o 1

HO. Cl,. ITiAc.
Evap. AclMe solution. m.p. 54°.

Einhorn and Ladisch, Annalen, 1905, 343, 265.

Michigan, 05718 o, Rep., R/R.C.3, Peb, ~Harch 143; SR7/4179.
Bristol Br. Rep. 27, Oct. 33 A.C.5051.

AcNH, + aq. CH)0 —— .~ HOCH,.iHAc,

Para. 20

N-Me thylolbenzamide

HO. CH,. ITHCOZ.
From aq. EtOL m.p. 108-~110°,

Einhorn, Bischkopf and Szelinski, Annalen, 1905, 373, 223.

Bristol Br. Rep. 27, Oct, 45, A.C.5051,
#CONHy + aq. Cip) ——: HOCH,NICOZ

Characterised as Ii-g urcthane.

Bristol Br. Rep., 27 Oct. 'A3, A.C.5051, i
AH. CO,,. Cl,. N COZ m.p. 177°.

620151 10 ) o3 ok
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Para, 21
Chloral-benzamide
(3(313
HO = CH - I ~ COf
N(a-Hydroxy-f:d:§~trichloroethyl )-benzamide.
From EtCH, m.p. 150°.

Beilstein, 9, 209.
Jacobsen, Amnalen, 157, 245.

CC 13
1!

Cl3C.CHO + NipCOf —— HO - CH - Mi - COf

Para, 22
. Tris(benzamidomethyl )amine
(ZeontCy )31\
From EtOH. ; mp. 187°.
Beilstein, 9, 208,
Descud€, Ann,Chim, , l 7:|, 29, 542; Comptes rendus, 1902, 135, 69L.
. heat
- - Hex, + NHoCOf == above compd.
= pass in
. CH,(0.C0%)o > (¢CONHCH2)3N
NH}
K and finally
evap., on
water bath
Para, 23
Furfurylidens nitramine
0
l// N _ G =N - H0p
i |
[
S From £ m.p. 116°,

Torontc, X.R.16. Rep., 31 Jan. 'Wh; SR7/44/98k.

0\\ ey 0.,
{__,H/Ch - s N0, O m/

(does not trimerise).

6201 51 "




Para, 2L

TERIVATIVES OF METHYLENE DIAMINE

lin-2-methylene-1:3-diamine

CNH, - CH, - Mg

IEDA or "3 - Chain" Series.

NO2 NOo

1 1
NH - CH, - MH
ez, 3

1:3-Dinitro-( 3~chain) .

"tlethylene dinitramine."

Irom ether and light petrolcum,

B sitel Br, Repy 28, Qe W55 A.C.5058:

IREX:
(see

29

6201 5=

ValH .
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= IEDNA
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& extract

with cther.
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Para. 26

MEDNA (Continued)

Sheffield Rep. 42, Fe. '4k; A.C.5996.

HNO3
CH, (IHAC )5 > extract product————> 0il
B at =29, then cool with ether,

(See p.36) 4o -15° and add
Ac20 + FeC‘|3 at
. 0°, drown and
neutralice.

P B ECHQ (N.NOZ)Z]

> filt_er and add Aclle — >

acidify as in

Bristol Br.
Rep. 28.
1105 . £
iy BaCly NaCH v
CHy (N-Ac ) ) MEDNA.,
7
~ and make acid
(private communication
from Dr., Laemberton
(Sheffield), June 'Wl).
(See p. 29a).
i
Sheffield Rep., 4k, March 'LL; A.C. 6045.
Ac50
N:N'-Bis methylol-IEDNA 700 —>  MEDNA.

(See p. 30),

Bristol Res. Rep, 128, June '.k; A.C. 6477.

H.NO}
DPT 5 MEDNA.
~0°, drown + ether 0.7 mole.
(isolate via Ba .
salt).
62015-1 13




Para. 27

MEDNA (Continued)

Bristol Res., Rep. 131, June 'Ll

H,S0

HADN . L = MEDNA
10 g. drown with ice, ether % 0.2 g
(See extract and purify via y

1,80, 6h
Hex. H03 205 5 drovn and ITDNA

H, 0 20% = ether extract —= 1.5 g.
20 g. o g

HZSOA. :

Methylolamine nitrate = RS orer MEDNA
(See p., 202) O"mei:mzt“e% 10% yield.

Brisfol Br. Rep. 28, Oct. 'W3; A.C.5058.

CH, (NHNO, ) insoluble salts:=—

Ba **, (Ag ),, unstable in alkali,

2’
++ !
b salt, detonator props.,

(NHI;.-'-)Q m.p. ca 125% rapid decomp,

Morpholine salt of MEDNA.

Sheffield Rep. 4, March ', A.C,6045.

+
excess NH il
moroholine o CH 2/ & CHo
MEDNA
RRET Y - eoa)s | |

CH CH
2\0/ 2_ >

McGill, X.R.4 Prog.Rep., 1 July 'hk; SR7/L4/2740,

o neutralise e
> MEDNA
z + 1 aq (2 equiv.); add AcMe to ~ ’
: ppt. KC1. DIxtract
(NOp  Nop NO») filtrate with ether
1 1 1 and evaporate.

K (N=-CHp ~N-CHo -N )X
" (See p. 48)

6201 51 . : 14



Para, 28

MEDNA is chemically and physically different from the isomeric product from the

Traube Reaction on Aclle, This latter preduct is

O 4
1
Gl (-N=11=0 )5 T CHo(~N=N-011),

and is only lmown in the form of its salts and esters.

For the Traube Rzsaction see Toronto X.R.20 Reports, particularly XR, 20
Rep., May '3; SR7/L550.

For the constitutions of MEDINA and the Traube products sec

Bristol, Res.Rep.110, Dec. '.3; A.C,5602,

Queen's University, Kingston, X.R,13 Reps., (recently reviewed in
Canadian Exp.Res,Extramural Surmary 15 March to 15 April, 194k,
8.R. 7/4k/ 1747 ).

University of Pennsylvenia, 0.S.R.D., 3565, May 'MW, SR.7/L4/2002,

Bristol views accepted by U.8.A., Canada RDX Committee at mceting April '4k;
SR7/L4/1 59

Para, 29

’,

Methylene Dinitramine Dimethvl Ether

CH3
1 /O /’Ol\/[e
NN ~N=N
CHp (=N ), or CHp (- . )o
0 ~0
M.E.D.N.A, Dimcthyl Ether. An oil,
Bristol Br. Rep. No, 28, Oct. '43; A.C.5058.
wEDna a2 > Dimethyl ether.
620151 15



Para, 29a

N:N' ~Diacetyl=i EDIA

10, 1o,

Ac-—N-—CHZ-N-Ac
1 2 3

1:3-Diacetyl~1:3-dinitro-(3~-chain).

From aq, MeOH. m.p. 63°.

Sheffield, June ') (Private commmication from Dr. A, Lemberton).

O,
Ac 0 I 5%
Clip (NHAC ) ) CH, (N-Ac),
1m0 5
150 f 55 to 6%
Para, 30
N:Nt-Bismethylol MEDNA
RO NO»
1 H
HO.CHy = N = CHp = N = CH,OH
1 :3-Bismethylol-1 :3-dinitro(3-chain).
From ZH - Acle. m,p. 68 = 720

Sheffield Rep. 41, Feb. 'lL; A.C. 5995.

Sheffield Rep, 4, March Wi, A.C. 6045.

yEpna, 29 CHO ~, Bismethylol MEDIA.

" 62015~1 196



Para, 31

Cox
. No, 1O,
! !
NO ~0~CHp=N~CHp —N~CH=0-N0o

1:3-Bisnitroxymethyl-1:3~dinitro-(3-chain).

Oc mlP' 98"‘10101

Ppt. from HNO3 by H2

.A.R.'D. Prep. RDX(B). Prog.Rep.9; Exp.Rep.239/43, July '43; A.C.L628.

' i i
g A8 = CH2 HNO /N = Clp - 2
: ol R e GHay
- N - Ci2 at 50 ,N = CHp «~ ONOy
1105 NO2
5=4 mins,
Cyclonite Oxide COX

(see p. 118)

Sheffield, Rep. 44, March t4l; A.C.6045.

HNO3
TEL T T COX
O O

: O3 D iRal 0.2 g.
¢ (see p. 32)

Para., 32

TEL

NOo2  NOo

. 1 t
ACO-CHZ-N—CH 2-IT~CH 2—OAC

1 :3-Bi.sace toxymethyl-1 : 3~dinitro-(3-chain),

From ereaction mixbure, m,p. 1031 Oho.

(Postulated by Davy, RDX committee at Toronto, Dec. '42),
A.R.D, Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July '%3; A.C.4628.

Nalc in -HOAc

COX TEX

\V/

620151 17
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Para. 32 (Continued) E
TEX (Coatinued)

Sheffield Rep, 44, March '4l.; A.C,6045.

1\,102 1\,102 AcCt
HO=Cely ~N~CH Z—N-CH o -0 reflux | TEX
5 mins,
' N:N!'~Bismethylol MEDNA 0.26 g. crude
0.2 g.

0.18 g. recryst.

Toronto, X.R.16, Canadian Exp, Res., Extramuwral Summary, April, 44, S.R. 7/ L/ TN,

NH,NOz + CH0 + HOAC + Acg0 —— TEX in smll amount.

(+ DPT, 1%

+ RDX(B), 56

+ BSX in small yicld). :
Toronto, X.R.16 Proj., RDX Committec (U.S.A. and Canada), 26 Moy 'l;
SR7/44/2801, See X.R.,16 Rep, 1 Scpt. 'l SR7/L4/3158.

25° u
T 1.4 TEL

(+ 5.2 RDX(B).

Ross recaction

+ 18%5 DPT '
2 NaOA ? + 185 X
LS NaOAc, 10 hopO ot ol /09% ) |
in 2 a'%t 259, "Bun st 959, 1 he, "’ :
CGH,0 aq, drown and neut. to pH 6, (+ E(4)) ‘
b
Para. 33 k 2
N1 ! <B4 eme thoxyme thy 1~ TDNA
NO» NO»o

1
}ie 0=CHo =N =CH o ~N=CH o-0le

1 : 3=Bismethoxymethyl-1 :3~dinitro~(3-chain).

From McOH, m.p, 79-80°.

4.R.D., Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July L3, AC.4628,

e ¥
COx. Be il Ol a1 HeO desivetive.

Shefficld Rep. Lk, March M, A.C.6045.

Repeat preparation with "COX from MEDNA.

6201 5-1 18



Para, 34

M N 1-Bisethoxymsthyl=FEDNA

NOp  INOs
5. 1
TH40~OH ydlCH =N~CH ,~OEt

1 :3-Bis(ethoxymethyl )=1:3~-dinitro-(3-chain). "o 011",

A.R.D. Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July '43; A.C.L628,

reflux + EtOH
COX - > bis (EtOCH,) - derivative,

Para, 3La
(MEDNA - CHZO) polymer

mp. 219-230°,
Toronto, X.R.16 Rep., 1 Sept. Wlh; SR7/L44/3158.

3 1 drop <

MEDML + 2 CH0, > polymer,
pyridine
5 days 0°

Para, 35

Vethylene bisformamide

OCH-IH~CIL,-1TH~CHO
1:3-Diformyl-(3~chain ).
From HCOMH,. | mp. 142°,

Enudsen;. Bar:, 1914, 47, 2698,

=2 boil :
I';CONHZ + C’HZO ———— CHZ(NHCHO)Z

620151 19
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LelH~CH, ~lT e,
1 :3-Diacetyl-(3=chain),

lethylene bisacetamide,

From EtOH. ’ m.p. 1970.
Pulvermecher, Ber,, 1892, 25, 310,
Beilsteints Handbuch, 2, 179.
J’qu CIIzO
I&{ZAC iRls 7/

trace HCY, many
hours! shaking.

Harvard, N.D.R.C., Rep,, Oct. '42; 8R7/3263.

H.10 boil H.7.
(see p. 37) aq, HOAc

1:1:3:3~tetracetyl-(3-chain).
N:IT:Nt:Nt=tetracetylmethylenediamine.

From acetone. m, P 248-220°,

Harvard, N.D,R.C. Rep., Oct. %2; 8R7/3263.

-~

Preparation, 0ily layer from prepn, (2) of H.6 (see p. 151 ), after
separation of H.6 deposits crystals of H.10 (‘comparatively high yield').

620151 20



Para, 38

1:3-Diacetyl=2-methyl~(3-chain)

CHz
T 2

AclH~ CH -~ NHAc

Ethylidene bisacetamide,

m,p. 169°,
Tawilderow, Ben,, 1872, 5, 47,
sealed ‘
CH30H0 + NHZAC ol = CH30H(NHAC)2
heat
Eage, 30
1 :3-Diacetyl-2(trichloromethyl )=(3~chain)
C;‘Clj
AcNH - CH ~ INHAc
From HOAc, Sublimes,

Hepp, Ber., 1877, 10, 1651,

. heat
C15C.CHO + NiAc > C13C. CH, (NHAc ),.

62015-1 21




Para, 40

Methylene bisbenzamide

4. C0 . NH=CH . -NH-C0Z

2
1 :3-Dibenzoyl~-(3~chain).

Cryst. from EtCH.

Kraut and Schwartz, Annalen, 1884, 223, 47.

See Duden and Scherff, ibid., 1895, 288, 2.9,

COC1
Hex, o > CHp(NHCOZ)o.

-

Knudsen, Ber., 1914, 47, 2698,

gcocl

m,p, 224-226°,

CHA(NHGHO )5 & e CH, (NHCOZ )

alkali

Bristol Res. Rep, 112, Jan, 1944, A.C,5603.

Ac 20

HO-CH,MHCOf ———— 5 CHp(MHCOZ),

HOAc

Toronto, X.R.16. Rep., 31 Jan. Uh; SR7/4L/98k.

NHACl in Ho0 + NaGOH + CH5sO.

il
__£¥¥¥1_> crudc product,
e

CHo (NHCOZ ) o

cool f;ltrate
Digest with/////
EtCH
R = N

et i £

Tara, 41

1=Methylol~! : 3=dibenzoyl-(3~chain)

cog cod

1

1% yield on CH,0

“residual solia>'= Tribenzoyl-6 Ring,

(See p. 109).

HO =~ CHp =N = CHo = NI,

From EtCH,

MEPLEEIE2E S

Einhorn, Bischkopff and Szclinski, Annalen, 1905, 343,.225.

CH2O

CH, (NHCOZ ) » >

62015-1.

Methylol dibenzoyl-(3-chain).
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Para. L2

Ethylidene bisbenzamide
- CIJ 3

1
2. CO-NH-CH-NH~CO
123

1;3-Dibenzoyl-2-methyl- (3~chain).

From EtOH. ‘ m.p. 202-4°,
(1 87 o 80*) 3

Limpricht, Annalen, 99, 119,
(Delepine, Compies rendus, 1899, 128, 105).

NH
| I _Jé9991__> CH3CH (MHCOg),»

dehydrated "aldehyde ammonia”,
(see p. 113)

Newali, Ber., 187k, 7, 158.

trace
CH3CHO + NH ,COJ 5 CHSCH(I\[HGO¢)2

: H,S0),

Bee Beilstein, 9, 209.

* Henle and Schupp, Ber., 1905, 38, 1370 give this m.p.

Para, 43

1:3-Dibenzoyl-2-(trichloromethyl )=(3-~chain)

0013
'

g -C0~NH -CH -~ N ~ COF

Trichloroethylidene bisbenzamide.

From E+OH. W p 2570,

Hepp and Spiess, Ber., 1876, 9, 1428.

cone,
oL GlBG.CHO + Z\THQGOQf ———————> Dibenzoyl (trichloromethyl )~(3~chain).
H250),
6201 51 03
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Para, L

Methylenc Bisurethane
Et0,C - IH - CH2 - NHCOzEt.
1 :3~Dicarbethoxy~(3-chain).

From EtCH.

Conrad and Hock, Ber., 1903, 36, 2206,

NH,CO Et ————> Methylene bisurethane.
2 2 conc, HC1
cold.

Para. 45

Methylenediamine salts

@ S)
Cip (Mi3), [ %] 5

Knudsen, Ber,, 1914, 47, 2698,

fuming HC1 at
Ch (NEICHO ) » 120 B

dai e

(Hygrosc, and decomp, by H,0).
HNOB

\%

di HNO3z

(deflagratcs on melting).
H,80,

"sulphate,

Sulphate also prepared by Toronto workers, X,R.16 Rep, Jan. 'k, SR7/1/98.,

@ -

4% Henry solution plus 60 328011._ -— > CHZGIHj') 550,

6201 51
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Para. Lba

D)

1:1:3:5-Tetraethyl-(3-chain).

b.p./760 mn. , 166-169°.

Beilsteints Handbuch, 1, 106,

M
Chicago, N.D.R.C, Div,8 Int. Rep., R.R.C.17, April-day 'L44; SR7/LL/2047.

g Tt 1
E4IH + CH0 0 = > Et,N. CH,.NEt
(5

g T 7 G0 >

Analogous. compounds:—

(a) MepN-CHo=les, Tetramethyl-(3-chain), b.p./760 mm,, 85°,
Similarly preparcd, Beilsteins Handbuch, 1, 5k,

(b) CH, - Ci, CHy - CHy
N 4 “N ~
CHo /1\4 -Clp - N CH,

~ N e

llethylene bis piperidine, b.p./760°, 2HO
b,p./15°, 115°,
. 2=piperidine + 1 aq CHpO0 —uj compd.

Deilsteins Handbuch, 20, 36.

) 2 24
0__ }\r - CH, = N_ 0, Methylene bis-morpholine.
CHp =~ Gip . CHp - CHy

(c) cHp, -~ CHy CH, - CH

Sheffield, preliminary communication to RDX Research Panel Mecting,

London, 21 June ",

. 620151
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Para, L6 v

DERIVATIVES OF 1in-2:4~-DDVETHYLENE-1: 3: 5-TRIAMIIE

Wy = Oy = N = Oy = NE
) 2 2 )

1 2 5 I 5

"5.Chain" Series.

P:lra. 15.7

1:3-Dinitro-(5-chain) - 5-nitrate

N0, NO,
1 !
® =
< e ) T = us 5
WH - CH, ~ N = CH, - N3} [0,

1 2 3 L g
From EtOH, m.p. 129°,

izl B, Repory New 285 Dot hdn AC,5058,

HNOz cold EtCH,
H.ADN, — ——3 precipitate above compound,
=00 & filter.
(see p.177) then dilute Evaporate v
with ether, filtrate.
Para, 48
1:5-Dipotassio—1:3:5-trinitro-(5—chain) (KZB SX)
f 5 T,
N02 1\02 .HO2
@ ' ' 1 D
I’l:-'-/h' -CHp =N - ClIp - NO K

McGill, X.R.4, Prog.Rep., 1 Mar. 'L, SR7/L4/100%,

N0, NO»o 110
L. KCH @ ' i ks
_ B3X —> El = CHy =N w (s = KI'E
in MeOH ©) 0 9
(See p.63) /,—»?
' ®O8
RDX

The structure of the terminal grouping is probably
@ [

X 0. @
€>N e
0

6201 5-1 e
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.Para. 1

O

CoM. X,

NOs N0 N0y

1
e =1 = Ciip » W = CHp = NH

1-llethyl-1: 3: 5=trinitro-(5-chain).
From CgHg-light petroleum. m,p., 130-131°

McGill, X.R.4.Prog.Rep., 1 Feb, '43; SR7/4036,

warm + conc,HC1

MSX - - > VX
(or HBr), then
dilute.

(contains no halogen)

McGill, X.R.4.Prog.Rep., 1 Mar. '4l; SR7/4L/1001,

C, d, and IV analysis and structure suggested,

Para, 50

1-Methyl-5=-potassio=1: 3: 5=trinitro~(5-chain) (RKeMx)

NO5 NO, NO, |
! ! ' \

Me = N = CHp =N = Cli, = NO K&

McGill, X.R.4.Prog.Rep., 1 Mar, '44; SR7/LL/1001.

NO, NO, NOo
2 KOH ' : ; 2 .
MSX S Me =N -CHy =N - CHp - NO[g®
(in MeQH, room
(Sce p.51) tenp, )

B

e
-

X

K in this and similar compounds is very unreactive, but will give silver
derivative,

See also icGill, X.R.4 Prog.Rep., April 'hh; SR7/L44/1308,

@O SIS
The K | 1I0o system probably has th€ structure K | O @
:  )N=N--R
R | &/
6201 5-1 X




Para, 51

M.8,%, (McGill),
H.21 (Univ, Penn,)

NO 170 N02
1 1 1

Me - N = CHy = N = CH, = N - CH, - Oic
1-Methyl-5-acetoxymethyl-1: 3: 5-trinitro=-(5-chain),

From CHC13 = AcMe or MeOH. My 552,

McGill, C,E.53 Prog.Reps., 1 Sept. '42: SR7/3042:

1 Nov., '42: SR7/345k.

in HOAc
S 3 A o]
CH,0  + 1\‘I14N03 s > run into Acp0 at 7C

> RDX + HIX + IMSX,
Separate by‘'fract, cryst, (sce Cornell,
Div, 8. Int,Rep.R.R.C.3, llar, '43; SR7/4179,

for working up) 5

Checked by Penn, State, Div. 8 Int.Rep.R.R.C.5, May '43; SR7/4766

30g CHr0 ——> 0.99 g. pure M.S.X,

McGill X,R.k4 Prog.Rep,, 1 Feb., '43; SR7/L036.

Hex, + NHNOz + HNO3 + HOAc, heat + stirring to 80°
(12 g.)
and add to Acp0 > RD7(B) + MSX
(0.6 g.)

McGill X.R.) Prog.Reps., 1 Feb, '43 and Mar, '43; SR7/4036 and 4037,

HOLC
"WSX Nitrate" - MSX.,
¥alAc

(See p. 54)

Both checked by A.R.D. Prep, RDX(B) Prog.Rep.9, Expl.Rep. 239/43, July '43;

4,C, 4628,

6201 5-1 28



Para, 52

1iSX (Continued)

i MeGill X.R.L.Prog.Rep,, 1 Mar. '43; SR7/4037.
laOic
OFZ i > MSX,
1I0ic

(Seec p. 57)

University Penn,, Div, 8. Int, Rep., R.R.C.5, liay '43; SR7/L766.

L moles

to svparate by crystallisation,

Univ.Pemn,, Div. 8, Int, Rep. R.R.C.9, Sept. '43; SR7/43/92L.
LACE3S Lell0y
Ps.2, ; 5, MSX
6 g. e Ne:
(Heza mothopicrate,
sce p. 163).
6201 5-1 29

H,18 > DPT + MNSX,
AcONO
2
(Hex.methoni- Separatecd by fractional cryst.
trate; sce from CHBNOZ + Aiche.,
De 16L) (1 g. M3X from 18 g, 1,18).
13 moles NaQ..ic .
Ho18, ~—em e Crude MSX — > MSX
4c0li0y in HOAc
(16 &.) (1% g0 ) 7-8 g.
prohatly
contaLns PRES,
WREN Tide- Callcd
A trnate® =
see p, S, Ha 24 untdd
identified,
* " Sec also Univ.Penn,, 0.8.R.D,, 1733 Rep., July '43; SR7/L3/48.
g y o,
5 H.26 = > MK,
(Hex.nitrate,
methonitviale,
see pe 173)
MeGill ¥,2,42 Rep, Moy and Jude 'L3; ER7/43/319.
R I
SR
USEng I'»‘LZT-‘ 3 "- for NHLFNO} in thc Bachmann Combination
RDX{Z) process, got a mixbture of MSX and BSX, m.p., 125°, difficult




Para, 53

MSX (Continucd)

Univ, Pern, Div, 8 Int.Rep. R.R.C.11, Nov. '43; SR7/4./70.

‘I‘I Tz £
MeNi 3 NO 3

1,29
kAN
.uCumOZ \
(Hex, cthonitrate, N
pV prodvet, m.p. 147-148°,
sce p, 168) wiich is probably
///)7 a mixturc of
EtIH NOB o HMBE + H,20.
.18 . ] (sce p. 58)

1.003?02

Bristol Res, Rep. 131. June 'L4; 4.C,6657.

4 A J’LCZO

MEDN.  + (CHpO + licliiiz [ 1103) 18X

L55 yicld.

WV

(kcep cool)

(1 molc) (2 mols)

DPara, 54

'M.S.X, nitrate'

NO»o NO»o 0o
' ! 1
Mc = N - CHy = H ~ Clip ~ N = Cly = ONOy
1-lethyl-G-nitrer matlyle-1: 3: 5-trinitro-(5-chain).
Wazked with water, m,p. 136-139°.

McGill, Z.R,4 Prog.Reﬂs.,.1 Feb, and 1 March '43. SR?/LO}6 and 4037,

frg

A,2.D., Prep.R0Y(B) Prog.Rep.9, Exp.Rep.239/43, July '43, A.C.L628.

HNO3
¥.5. %, — > M.S,X. nitrate

(probably in good yield).

6201 5-1 ' 30
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NOo NO, NO5
1 1

Me = N - CHp = N = Gy = N = Clip » Qe
1-llethyl-5-methoxymethyl-1:3:5-trinitro- ( 5 chain) g
From 1eOH. myDs | F02Y,
Univ, Pemm., Div, 8 Int.Rep, R.R.C.5. May ‘453, SR7/L766,

hot el
Crude MEX —

/\ Hn 25.

(from H,18 plus 13 moles AicONO2).

LoRD,, Prep. RDX(3B) Prog.Rep.9, Exp.Rep, 239/43, July 'L3; 4.C.4628,

réflux
MSX nitrate - : > MSX - e
1le0H
m,p. 114=1159,
Ay , B ‘_
Found: Cs 2355 Hy ke DLdb

CollyolOy requires C, 22.4; H, L.i8; 1, 31.37%

Univ.Penn,, 0.8.%.D, 1733 Rep,, July '43; SR7/43/LL8;

States that the material m,p, 102° was impure.

Fourd: C, 22,9; 23.0; H, 4,56, hou0; N, 3.0, 31.3%.

6201 5-1 31



Para, 5§

H.2h (MSX - Et)

10y NO0p NOo
' t 1

He = if = CHy = I = CHp = I = CH, - OEt

1-lethyl-5-ethoxymethyl-1:3: 5-trinitro-5(chain), .
Prom EtOd, ' m.p, 109-110°,
Univ, Pemn,, Div, 8 Int.Rep., R,K.C.5, May -'43; SR7/L766.

Hot 1t0H

Crude 1Sl —— >  H.2L4.

(from H.18 plus

13 mols 4cONOp)

Univ. Penn, 0.3.R,D. 1733 Rep., July '43; 8R7/L3/L48.

Fourd: C, 25,1; I, L.5; X, 29,8%.

CgHqNgO7 requires C, 25,5; H, 5.0; N, 29.84.

Para, 57

OFX
MOs NO» 0o

' t t

Me =N = CHp = = CHp = I{ = CHp = Cl1

1-Methyl-5-chloromethyl~1: 3:5-trinitro-(5-chain).
(from CHCly + ligroin; m.p. 140, 5-141,5°,

McGill X.R.4 Prog.Rep. 1 Harch 'L3; SR7/4037.

CilCl3z sat, with HCl at, -6O° b

MSX
sealed tube at 100° 41 hr.

OFX (O.k g.)

6201 5=1 32



Para, 58

H,28

" 0, M0,
1 t '
ut - N - C}J\ -1 = h.H/ No- u.\.‘Iz - Qlc

1-Ethyl-5-acetoxynethyl-1: 3: 5=trinitro-(5-chain).

From }MeOH or HOic m.p, 133-134°,

Pemn,State, Div,8, Int.Rep., R.R.C.8, Aug. "43: SR7/43/391.

P l"-— 111'?03
Hex., + F.tN?-Ijg IFO; --—--————> RDX + a compr, considered to be LBX.
J 4c00 i

(in II0Ac)

(3achman Combinatien RDX(B) process with EtNii3 MOz for the 1\T‘{)DIOB)

Univ.Perm., Div.8. Int.Rep. R.R.C.,9, Sept. '43; 8R7/43/924;

Div.8. Ini.Rep, R.R.C.10, Oct, '43; SR7/43/925;

e Div.B8, Int.Re

ke

« BHL0.44, Now,, 103y SR7/AL/70,

repeat above reacticn and isolate (by separaticn via CHClz and crystallisation

_ from ¥eCl) the cempound 11,28 (1 g. from 25 g. hex.), which is very similar to MSX

in many physical properties but is the EtN analegue of MSX.

Univ,Pern. in these three papers.also report other preparations:

excess AcQNQ, then

Nallic 5
[He2S U He'26%
g HOAc 4
D &
(Bt- (Hex) NO3) ,
see p. 160)
I-.Ieh"xiz_i NO3
H.29
. R \JONCQ ™~
::}\ ~
(Bt~ (HG,Y)J NO3

S o product m.p. 147-148°,

Etl:lil i D

5} U3 =
H,18 =%
LcONDy

2 1o /
& l:-

{

/

@ e
ll4ie- (Hex)} I-IOBJ
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Hanae o9

H.28 (Continued)
See also U,S.A.-Canada-RDX Cormittee Rep., April 'Lk
SR7/ld/1 59
Mixed m,p. of guthentic (MSX + H.28) is 148-1520,

.. probably above produet is MSX + H,28,

Excess AcONO»
1,30 #, i ) % N 28

(P 21(t))
& €
Et-(Hex.) | picrate

see p. 169

Crystallographic evidence:-—
Cornell, Div.8 Int.Rep.R.R.C.8, Aug. '43; SR7/43/391.

H.28 and MSX identical,
Univ.Pen;fl.Div.B Int,Rep.R.R.C.11, Nov, '43; SR7/L4/T0.

H.26 and MSX not identical.
MeGill X.R,k Prog.Rep., 1 Jan, ‘Lh; = SR7/LL/33L.

H.28 and MSX not identical,

C, H, and N analysis and m,p, trends reviewed in Univ,Penn,Div.6
Int.Rep.R.R.Co11, Nov. '43; SR?/44/70, indicating that 1,28 and derived

compounds are Et-N derivatives.

Et-N identificd by HI distillation.
(Univ,Pern,Div,8 Int.Rep.R.R.C.13, Jan. 'L; SR7/LL/915.

\

Div.8 Int.Rep.R.R.C.1k, Feb, L44; SR7/L4/952).

Bristol Res.Rep. 131, June 'L; A.C.6657.

‘ : N 11* Acn0 g
MEDNA + ( CHpO + Etiliz )NOB ) 5, B8,
1 mole 2 moles L% yield,
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Para, 60

H. 31 .

1=Bthyl=bH-methoxymethyl-1:3: 5=trinitro- (5—chain) .

Cryst, from lleCH.

Univ.Penn,Div,8 Int.Rep.R.R.C.10; Oct. '43; &R7/L43/925.

Univ,Penn,Div.8 Int.Rev.R.R.C.11, Nov, 'L43; SR7/LL/T0,

. CHC, i
I’Iq 2U - e :H' )3 .

HCL

sealed tube at 100°

6201 51 55

MePo 914-0 5‘"95» 500

HO =
H, 28 ——x —-3  and MeCH on product -5l ot
2 g. crude O A -
-Univ,Ponn.Div.8 Int.Rep.R.R.C.11, Nov, '13; SR7/44/70.
ileCH ,
H,28 i =S S
rcfiux
Para, 61
.32
NO» 1702 o)}
1 1 1
Et =N ~=Cllp =1l = (Clip =N = Cllp - CEt
1=Bthyl-S-ethoxymethyl-1: 5; 5=trinitro-(5—chain),
From EtOH, o
Univ,Penn,Div,.8 Int.Rep.R.R.C.14, Nov, 'L3; SR7/W/70.
e LtOH
H, 28 o 552
reflux
Para, 62
H.33
NOo2 NO»2 N(OTp)
1 ! ) 1
Bt =N = CHp = N = CHp = N = CHpCL
1 2 B il o
1-Bthyl=b=chloromethyl-1:3:5~trinitro- ( D—Chain) 5
From CHCly reaction liq, by dilution with
light petroleum, P I (O




Para, 63
BSX
NO2 NO»o NO»2

1 1 !

AcO = CHp = N = CHp = N = Cllp = N - CHp - OAc
- i 5

1:5-Bisacetoxymcthyl-1: 3: S=trinitro-(5=-chain),

From Ackie or HOAc, Meps 1B5=156%

Michigan N,D.R.C.Prog,Rep., 18 Oct. '41; - SR7/87..

HNOB
HADN - -~ BSX,
(Hex,dinitrate in Aco0.
Start cold and let temp.
see pe 177) rise to 75°. .

Toronto C.E.12 Proz.Rep., 1 March '42; SR7/1645,
isolated BSX as by-product in Bachmann Combination RDX(B) process,

' (See pp., 86 and 88),

A,R.D, Prep.RDX(B) Prog.Rep.lk; R.D.Expl.Rep.107/42, April ‘52,

: HIf03
Hex, in HOAc > BSX
NH,NO3, in AcgO,
Start with cooling and let 87% crude.
temp, rise to 75° and et
drown in warm HoO. 2 B
Michigan, N,D.R.C. Prog.Rep.B.M.324, 15 Nov, '42; 8R7/3339,
~ (a) found heating to 75° in A,R.D, prep, tnnecessary;
(b) found NH)03 unnccessary and use
). moles =
Hex- in HOAc > BSX
ACONO3
(i.e. HNO3 + Acp0) 87% crude.
At 209,

(See Univ,Penn., 0,S.R.D., 1733 Rep., July 'k3; SR7/43/448).

* Toronto X.R.16 Rep., 1 Scpt, 'Ly; SR7/L4/3158 show
yield of BSX = 519 and isolate 39% bisacetoxymcthylnitramine
from-filtrate (sce p, 15b).
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Para. 64
BSX (Continued)

i Michigan, Div.8 Int.Rep.,R.R.C.12, Dec. 'Lk3; SR7/44/508, use this rrocess
with heating to 75° and then cool, seed, and stand for. 12 hrs.

BSX separates direct. Yield 51% after recrystallisation.

Toronto, C.E.12 Reps., 28 Feb. '42; SR7/1700; 1 Nov. '42, SR7/3466.

NOo NOo
e Ac,0
MeO-CHp-N~ {CHp=N| o —CHQOMC > BSX
’ + scme HN03 80% yield,
s n1 Ol;." 700

(see p. 67)

Toronto, C.E.12 Reps., 1 June '42; SR7/2350: 1 July '42, SR7/2558.

A.R.D. Prep.RDX(B) Prog.Rep.5, Expl.Rep., 254/42; Sept. '42.

NO2 NO2
\ : : NaOAc : BSX
NOg-0~CHp-N- [CHp=N] 2 ~CHoONO2  Hopc, reflux
70%
BT
(see p. 66)
Toronto, C.E.12 Rep., 1 Nov. '42; SR7/3466.
NOo NO, .
! u Aco0
EtO-CHp-N~- |CHo-N| o -CHpOAc S BSX
+ some HNO3 !
o 700 88%
(see p. 68)
McGill, X.R..4 ProgeRep., 1 March '43; SR7/4037.
NO, NO, NO,
, ) ' ' ' NaOAc
C1-CHy=N~CHp=N-CHp-N~-CHo~C1 > BSZ
/ in -HOAc
GSX
(see p. 70)
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Para. 65

BSX (Continued)

McGill, X.R.42 Prog.Rep., May and June '43; SR7/L3/31%

erd MeNHz NO3 for IH,NO3z in normal Bachmann Combination RDX( B) process -
(see p. 86) and got a mixture. of BSX and MSX (see p. 52), m.p. fig5°, -

and very difficult to separate by fractional crystalllsatlon.

A

Bristol Br. Rep.26, Oct. ‘'43; A.C.50L9.

HAMN ATX + some RDX. "
(Hex. mono- Ac 0 (See p. (not isolated)
nitrate, 2 6) S,
see P. 159) L 0° NaOAc
: HOAc
N/ -
BsX

Drs J. K. N. Jones (Bristol, private communication, June, ),

NO,

N
\ -
?Hz CHo Ac00 _ :
; | + NO2 ; BSX
N NH 7
i R HNO

(see p. 205)

Toronto, X.R.16, Canadian Exp.Res.Extramural Summary, March-April 'bh;
SR7/bdi /171 T -

Koss Reaction™ filtrates

4 2.1% BSX.
(eee Pa 85) :

\ NHLNO3 + CHZO + HOAc + ACZO

PSX in small amt.
(+ 18% DPT

+ 5% RDX(B)

+ TEX, smoll

amount);
(See X.R.16 Reps, 1 Sept. 'Lh; SR7/Lk/3158).
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Para. 66
A.T.X. (Toronto)

NeB.SeXs (A.R.Ds)
NOo NOo NOo

NOO = CHp = N = CHy = N = CHy = N = CH, - ONO,

1 :5-Bisnitroxymethyl-1:3:5=-trinitro-( 5-chain).

Ppt. from dioxan by CCl, or ppt. from AcMe by HoO, and wash with cold EtOH,

Ie Pe 1540.

(If crystallised from AcMe, ATX separates with solvent of

crystallisation:~ 2ATX.AcMe,

Toronto, C.E.12 Prog.Reps., 28 Feb. '42; SR7/1700; 1 Nov.

HNO3 + NoOg

Hex. ATX (+ RDX + DPT)

v

Mpe 10539

'"2; SR7/3466.

("106% HNO3") not isolated as such but

converted into "104L", see p. 67).

Toronto, CeEe12 Proge.Rep., 1 March '42; SR7/1845.

t
1110711 HN03 5 S ATX 77% crude.
(0,208 - e 9 35% pure.
(See p. 68)
Toronto C.E.12 Prog.Reps. 1 June ',2; SR7/2350; 41 July '42;

1 Nov. '42;
4
A.R.D. Prep.RDX(B) Prog.Rep.5, Exp.Rep.284/42, Sept. 'L42,
HNO3

BSX = ATX
oO

Bristol Br.Rep. 26, Oct. '43; AC.5049.
HNO3 :

HAMN > ATX (+ some RDX).

Acy0, =409
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Para. 67

"1OI+H
NOp NO» NOo

1 !

1eC0~CHy-N~CHy-N-CHy~N-CH,Olle
1 :5-Bismethoxrymethyl=1:3:5-trinitro~(5-chain).
From MeOH. s A0,
Derconbo,. O E.12. Prog.Reia., 28 Feb, '42; SR7/1700.

HNO + N»O %
Hex. J 2o = RDX + DFT + ATX

("1067% HNO3") Extract with boiling MeOH,
cool filtrate s Toun,

Torento, C.E.12. Prog.Rep., 1 Nove '42; SR7/3466.

reflux
ATX = "10L" 604 5%

MeOH :
(See p. 66) S yield, pure.

McGill XeRel Proge.Repe, 1:'Dece '43; SR7/44/181.
NOo  NOp  NOo
1

' ' MeOH
01~CHo-N~=CHp-N-CHp-N-CH2-C1  — =, QL
GSX
(see p. 70)
Para. 68
ll1o7ll
NO»o NG NOo

' 1 !
EtO. CH2 - N - CH2 - N - CH2 - N - CH20AC

\ 1—Ethoxymethyl—E—acctoxymethyl—1:3:5~trinitro—(5—chain).

Frem E4LOH. m.p: 1070.

Torontc, CeEs12 Reps, 1 March '42; SR7/1845.
' NOp NOo  NOo

HNO} ! ' R
Hex > RDX + NO2—OCH2—N—CH2-N-CH2—N-CH20AC
Extract with hot EtOH

«259
!

above ethoiymethyl-acetoxymethyl compound.
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Para. 69
1:5-Pis( ethoxymethyl)=-1:3:5-trinitro-( 5-chain)
oy K0y NO,

EtO-CHz-N-CHZ-N-CHZ-N-CHZ-OEt

From EtOH, m.p. 80°.

Toronto, CsEe12. Prog.Rep., 1 Nov. '42; SR7/3466.

EtOH ; &
ATX > bisethoxymethyl compound.
reflux (5 hrs.) .
52% yield.
Para, 70
GSX
NOo NOo NOo
1 t 1
Cl-CHy -N=-CH -N-CH - N =~ CH - C1
1:5-Bis(chloromethyl)~1:3:5-trinitro~(5-chain).
From CHCl3., mepe 45,5 = 146.5°C,

McGill, X.Re4 Prog.Rep., 1 March 1943; SR7/4037.

CHClz satd. at -60° vith HC1
in sealed tube at 100° for 1 hr.

Para. 71

1:3:5-Triberzoyl-( 5-chain)

CO.Fh

Ph.CO - NH - CHp = N = CHp = NH - CO. Ph.

From EtOH, HOAc, or CHCl3 with ether. m.p. 266-267°.

Duden and Scharff, Annalen, 1895, 288, 250.

NaOH i h
Hex. > 1:3:5-tribenzoyl-6-ring (soluble in
Fh, COC1
Br.CHpCHpBr) (see p, 109)
plus 1:3:5-tribenzecyl-(5-chain)

(insoluble in BrCH,CHoBr).
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Para, 72 Vi

DERIVATIVES OF line 2:4:6—?RIIE%E£[LENE—1:3:5:7—TETRAMIHE_

M‘IZ-CHz“H—H-CHZ-NH-CHz"N}IZ
1 2 B A 5 6 7

"7 = Chain" Series,

Para, 73

1:7-Dipotassio=1:3:5: 7-tetranitro-(7-chain)s  (KrAchn)

| NO2 NO2 NO2 NO2]
(9 < ! 1 1 ] ~ @\
X | \I—CHZ-N~CH2~N—CH2-N"rK

o/ 4

MeGill, X.R.4 Prog.Rep,, 1 March '44; SR7/44/1001,

~

J NOo  NO, MO, WO,
1 1

LXOH @93 ' @
AcAn o ; > K LN—CH ~N=CH_=N-CH.-N | K
in MeOH ' > o 2 2 29
(See p. 76) :
LS (_‘A\-
//")I\ a
HMX :
(McGill, X.R.4 Proge.Rep., : By
1 April 'L4;  SR7/L4L/1308).
Para, 7l
DMIN
N05 0y NO, NOo
1 1 1 1
OH3 = N = CHp = N = CHp = N = CHy = N ~ CHz
1 3 5 )
1:7-Dimethyl—1:3:5:7-tetranitro=-(7=chain),
e Pe 21+l+-oo
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_12]_1';_11 (Continued)
MGill, X.R.4 Prog.Rep., 1 Dec, '43; SR7/uk/181.
N02 1‘-102 N02

2l &
cH -u—(“12—1\’ o ~;r-uﬁ2 ¥ K

i

13

Br

it

ONO,(IEX nitrate)

&

~

G}

) (
CH51M0,
NO, WO,

1 1

N0 p=0~CH =1{=CHp=N=CHp0NO
COX

Best preps  McGill, X.Rel ProgeRepes, 1 Jane ‘4l SR7/4L/33ke

dry dioxan
0K - DTN
ZnCl, cat. gl
(See pe 57) @O
Li t MGNNO zJ

MeGill, X.R.L ProgsRepa, 1 March '4h; SR7/44/1001.

C, Hy and N analysis.

Para. 75

1:7-Bis(methylol)=1:3:5:7=Tetranitro-(7—-chain).

NO, NO, NO, 10,
1 1 1 1
HOGHy=N~ CHy = N = CHp = N = CHp - Il = CH,0H

1 3 5 7

(N

Bristol Res. Rep. 128, June '4L4; A.Co6LTT.

HNO3
DPT rwory = product is probably largely above
2
compound.,
1,00

drown with H20

62015-1 L3
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Parase 76, 77

Achn
NO» NO»o NO» NO»

! t 1 !
AcO = CHy = N = CHp = I = Gy <N = CHy - I = CH, - Olo

1:7-Bis( aoetoxymethyl)=1:3:5: 7=totranitro-(7=chain).
From AcMe or CH3N02 MePe 1870.

MoGill, C.E.53 ProgeReps, 1 Jan, ‘42, SR7/1L36.
First prepared (impure)

AcsO + HNO
2 3 o
DPT = Compd, mepe 179-181",

Toronto C.E.12 ProgeRepe, 31 Jan. ’h.é; SR7/1562.

First prepared purec,.

HNO
DPT suspended in Ao0 at 650———3—9 AciAn 81% yield.

Toronto CeEe12 ProgeRcp., 28 Feb, '42; SR7/1700,
Above preparation runs better at 44°,

Toronto CeEe12 ProgeRcpe, 1 June 'L2; SR7/2350.

N02 N02
e ' NaOAc
NOp~0~CHp=N=|CHp=| 3 = CHp-ONOz ——=r > fchn
heat
1q06n .
(sec pa 78)

Michigan, Dive8 InteRepeR.R.C.1, Jane '43; SR7/3748,

AcCNO2
230

PIX
(see pe 132)

Aclin
(83% crude) °

Checked by Cornell, Dive 8 Int. Reps R.R.C.1, Jane 'L3; SR7/37.8.
Para.: {if

Bristol Res.Rep. 128, June 'Lh; A.C.E477.

NO, NOo
- i HOAo s
HOGH,=~ - | CH, = N|5 ~CH,OH | > fchn
boil and cool
2 g.' v 1e2 Ee

ColeTechs, Dive8, InteReps R.R.Ce22, Octe "4l SR7/bd/3502
Chromatography of Aclne
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Paras. 78, 79
" 106 n

N NOo N0, NO,
1 1 1 !
0,40 = Cifp = N = CHy = N = CHp = N = CHy = N = CH, - ONO,

4:7-Bisnitroxymethyl=1:3:5: 7-tetranitro~(7=chain).

From CHzNO, meps 20ks 5-205°
(rapid heating).

Toronto, C,E.12 Prog.Rep., 31 Jan, '42; SR7/1562,

DPT 5 > "106 1"
("1065% Hi03") '
below 209 and 72% yield.
drown outb.

Toronto, C.Ee12 Prog.Repss, 31 Jone '42; SR7/1562; 1 June '42; SR7/2350:
1 July '42; SR7/2558.

HN03
pure AcAn > M"406"

80

80% yields

Univ.Penne, Dive8 Int.Repss; ReReCuel, Jane '43; SR7/3748.

H. 16 a3 L n406"
(see p. 82) 0%, 45 minse :
2._3 Sa 003 Ze

(See also UrivePennss O.SeR.Ds, 1733 Repe, July 'b3; SR7/L3/L48).

Toronto, XeRe16 Prog.Rep., 15 Jan. 'k3; SR7/3721.

Crude RDX from Hexamine nitrolysis contains a trace of "{06" -

identified as bisethoxymethyl derivative.

A.R.De ExpeReps 505/L4 Jane 'Lh;  AeCe5605,

had indioations of ™106" in hexamine nitrolysis system

(by CH,0 and HNOz analysis)e
2 L)

A.R.D. ExpeRepe 591/ik, May 'Uly; AsCebL455

confirmed this by isolation of bis-methoxymethyl- and
bis=ethoxymethyl- derivatives. (See pp. 80 and 81 )s
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Para, 79 .
"™06" (Continued)
Bristol Res,Rep.128, June 'Lh; L.C,6477.

NO, NO,
foris Sbal HNO3
HO. CHo=N= | CHo~=N |z =CH~OH s G
2 i 3] 2 . z
; i 15 minse
0 - 5° 6L% on DPT,

From DPT, Acy0, HNO3
-,0°
Univ, Penn,, Dive, 8 InteRepeR.R.C.8, August,'lL3; SR7/L3/391.

HNO3
He27 - > ™06

(see pe 219)

Para, 80

1:7-Bis(methoxymethyl)—1: 3 :5: T=tetranitro—(7-chain)

NOp . NOg NO, . NO»
1 t t t
MeO = CHp = N = CHp = N = CH, = N = CH, = N ~ CHy-OlMe

From MeOH, mepe 182-183°,

Toronto CeZe12 ProgeRepe 1 Nove '42; SR7/3L66

’ reflux ; g
"{06% >  Bismethoxymethyl derivative.

ae0H 93% yield,

Similarly by

A.R.Dey ExpeReps591/khs May 'hh; AeCebL55e

620151
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Para, 81

1:7-Bisethoxymethyl=1: 3:5: 7Twhetranitro=(7-chain)

NOo NOo NO» NOo
! ! t f

EbO-CHZ-N—CHZ-N-CHZ-N-GHZ-N-CH2-OEt

MePe 166"'167O¢

Toronto CeEs12 ProgeRepe., 1 Nove '42; SR7/3466.

n 06 1 ref].'ux \ ne q "
1 e > Bisethoxymethyl derivative,

Also by

AReDs, ExpeReps 591/Ld, May '4h, AJCi6L55.

Para, Gg

He16. (Univ, Penn, ).
WRXe (MoGill).

NO,, X0, Ao NO,
1 1 1 g 1

-II-CHZ-N-CH - OAc

-N‘-CII 2

ACO—CHZ-N-CH >

2

1:7-Bis(acetoxymethyl)=1: 3: 7=trinitro-5=acetyl—(7-chain).

From age AcMe or AcMe + EtOH, mePs 157%

Univ.Penn, Dive8 Int.RepeR.R.C.1; Jan, '43; SR7/37.8,

3 moles

Hex, in HOAc —> Ho16 (11%).
AcQNO,, at 40° S

Univ.Penn, Div.8 Int.RepeR.R.Ce3, March '43; SR7/4179.

AcONO "
He 2 2 > H.16 (308,

(hco0  + HNO3)
170
(see B ) from 2 to 13 moles
at 10

McGill X.R.l ProgeReps, 1 June 'L43; SR7/.908.
large excess

HOAc + Ac20

produoct called WRX.

WV

Hexte + Iﬂ{h_Noj

MCGill XeR.4 ProgeReps, 1 July *43; SR7/1+3/2984

WRX identiocal with Hs16, .
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Para, 82a Via

DERIVATIVES OF lin- 2:4:6:8~totramethylenc=1:3:5:7:9-

pentamine

Hp = CHop = MH = CHp = MH = CHp -~ MH - CHp - NHp
1 2 3 4 2 6 74 8 9
"9-chain" series.
Para, -82

1:9-Bisnetiylol=1:3:7:9~tetranitro-5-nethyl~(9-chain)

t 1 t !

HOGH, - N = CH, = If ~ CH, -'N'-'GH2 o ] GH, - N = CH,0H

Fract., cryst, from EtOH - Acle, m.p. 134-135°.

Tovonto; TR, 16 Rep. 1 Hepb. Mkh; SR7/44/3158.

6 CHQan + 21eNH, ,
1 EDMA > above 9-chain compd,
o + dinitro-dimethyl-
(8-ring).  ~
(See p. 138a).
Separate by fract,
cryst.
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P BPare, 63 VII

DFRIVATIVES OF cycle=2:k:6=-TRITITHYLENE~1 ; 3:5~-TRIAMINE

L 6—Ring" y

Section A: Derivatives not substituted on the C atoms,

Para,

Cyclo=2:L.:6-Trimethylene-1:3:5-triamine

CH

CH/?H\
‘2

1NH ' 5NH
S

2

"6-ring".

’ Toronto workers, X.R.16 Rep., 31 Jan. 'Wy; SR7/L4L/98., consider that "Henry's

solution" (Henry, Bull.Acad.rov.Belg., 1902, 11, 721), consisting of an

equimolecular mixture of aq. CHy0 and .880 Niz "dried with K,CO3" contains a high
proportion of cyslotrimethylenetriamine (probably in equilibrium with Chy, = NH

and/or HO.CHp-llH,) but contains no hexamine.
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Para, 85

—— e T

RDX
N
e
Ve 2 .
C|H2 o
| |
/ \\ /’ \

1:3:5-Trinitro=(6-ring).

From Aclie m,p. 204.5-204. 8°,
Herming, D.R.P. 104280 (Juns 1899).

Bee Hele, J,4.C,5,, 1925, Li, 2754, for sarly work,

ARiD, "Woolwich Process™ or "Hex. nitrolysis™.
H.NOB
Hexamine RDX
: in excess
(or HADN, LGh yield.,
(ca 25 moles)
see p. 177)
McGill, C.E.53 Prog.Rep.1, 1 Nov. '0; 8SR7/33.
"Ross Reaction". -
ACZO
CH,0 , > RDX(B)

35 to 60 yield
(yield somevhat

. capricious ).

See McGill, C.E.53 Prog.Rep.9, 1 July '“i; SR7/543, for review,
Best conditiong Cornell, 0.S5.R.D.§79 Rep. 30 July, 'W2; SR7/3333.
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Para. 86
RDX (Continued)

Michigan 0.S.R.D.150 Rep. (to 15 Sept. 'W41) 8 Oct. '41; SR7/8413.
(1st reported at N.D.R.C. meeting May 'L1 e

Bachmann Combination Prooess,

HADN )
I, MO ) .
\‘.\‘_
N —
e = > RDX(B)
/ Acg0 805 yield.
L e run at 75°

(Bachmann "C ~ 6 ~ C" procedure).

Toronto, C.E.12 Rep. 15 Aug. %1, SR7/643, =added HOAc to Combination system,
and C.E.12 Prog.Reps. 1 Sept. '4; SR7/689: 15 Sept. 'W1; SR7/749,
used

Hex. in 1I0Ac
~.

/ 60659 75-80% yield.

NHA_NO 5 in-’
o 3

Kichigan, Int.Prog.Rep. 19 Dec. 'Wi; SR7/1330

j .C 20 - .

HADN N\ i . EDK(B)
Ee HOAo o

HNO S -

752

(Bachmann's V-86 procedure).

Cornell, 0.S.R.D.800 rep., up to 30 July '42; SR7/2856.
4e50(4100 ce. ) e _

~—

-

fiex (33, 6g. )in H0he (53 C_C-.)..\‘-\ }H1+Iqo3(6.?_g'_ dry )
s

O RDZ(B)
Les0 (60 ce. ) TT%.
7% - 76°,  Time of

addition = 15 mins.,

then run 15 mins,,

then add 625 cc.HyO

at 60°, Reflux 2 hrs,,
cool and collect.

Amo3 (L oe. )//

(Johnson's C,U.10 procedure ).
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Para. 87
RDX (Continued)

Michigan 0.S.R.D. 820 Rep., 15 Aug. 'W2; SR7/2982,

A020(1 50 cc. )

Hex(33.6g. )in 10Ac (56 g.) Acp0(30 ce. ) e
I, NO3(55g. )in HNO3(75g. ) J 28-3023200053 B o 75

(\HyNO3 :HII03) first,
then rest during

13 mins., run 10 mins, ;
add 600 cec. 1,0, cool
g 202 and" collect.

!

(Bachmann's V~167 procedure).

Michigan, B.i%,324, 15 Nov. '42; SR7/3339.

705 aq. HNO3 plus Acp0, equiv. to the 3% HoO, can be used for HNO3 in

Bachmann Combination RDX(B) Process, without loss of yield.

Toronto, X.R.16 Rep. 15 May '43; SR7/4549.

0.2h moles Hex

in 2,8 moles HOAc

Acs0
C RDX(B)
>
( i iof o8 80% yield.
0.61 moles NHANOBJ 680

in 0,92 moles ;INO_7,

(M), NO 5 :HNO3 = 1:1.6)

A.R.D. investigated the preparation of RDX(B) by the f)rocess. "nitration of
hexamine in AcoO by the complex 2ii03,MH,N03".  Sec Prep. RDX(B) Prog.Reps.
Nos. 4 to 6 (from dct. Y4 to Dec, '42), These reports have not been circulated
but a swmxary of the work is giver in the review by Linstead "Chemisfry of RDX
and Related Compounds" (to Oct. '43), 1,0.8. London, 31 Oct. '43; A.C.522L
(page 41 ) _The term RSX was originally used for the crude RDX(B) obtained in

this A.R.D. work,
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Para, 86
RDX (Contdinued)

RDX preparcd by "Hexamine nitrolysis" contains traces of HMX; (Toronto, X.R.16
Prog.Rep. Moy '43; SR7/4436: Bristol Br Rep. 23, May '43; A.C.L237:
A.R..D.EXP.RGP- 256/43, Aug. 'h3; A.C.4629) and "106" (Toronto, X,R,16
Prog.Rep., 15 Jan. '43; SR7/3721: ARD, Exp.Reps. 505/44, Jan. 'U4h; A.C,5605:
and 591/L4, May 'Ule; L.C.64B5).

"106" is destroyed by heating to 75° with ag. Hi03 (50-70%).

RDX(B) prepared by the Bachmann Combination Process contains IITD (up to 10%;
usually ca 3% by weight of RDX(B)). First found by Toronto workers,
C.E.12 Prog.Reps., 1 Sept. '41; SR7/689: 15 Sept, '41; SR7/749, by
fractional crystallisation of crude RDX(B) from dioxane:
BSX, Toronto C.E.12 Prog.Rep. 1 March '42; 8SR7/1845, and ARD (see Prep,RDX(B)
Prog.Rep.4, April '42, Exp.Rep. 107/42). The BSX is destroyed by heating (75°)
with aq. H.Noj (50=707%).

Mother liquors after separation of RDX(B) contain small amounts of .Jicin

(see p. 76), QDX (sece p. 130), TiX (see p. 98).

Toronto, C.E.12 Prog.Rep., 30 Sept. '41, SR7/840, can use phthalic anhydride

for Lco0 in Ross Reaction and still get some RDX,

Toronto, C.E.12 Prog.Reps., 0 Nov. 'wi; SR7/1173: 31 Dec., '41; SR7/1438.

HIO3

1:3:5-Trinitroso~(6~-ring) > RDX

(c 10é) —-400 and «

Sec P, . i s 50 very pure.

McGill, C.E.53 Prog.Rep., 1 Jan. 'W2; 8SR7/1426,

D O )
CH »(1H={ NOz) g o BX
Aokt e e R0 (small yield + some

S HMX )
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620151

Para. 89
RDX (Continued)

Harvard, N.D,R.C.Rep., Oct. '.2; SR7/3263,

Univ. Penn., Div.8 Int.Rep.R.R.C.3, March '43; SR7/4179.

excess HNO=x
H,2 2

RDX

OO
(see pe 170) :

\ | HNO s

ot
[

excess Aczo

Bachmann Combinaticn

/ﬂ/
J

conditions

Toronto, X.R.16 Prog.Rep., 15 Jen. 'W3; SR7/3721.

20 moles
DPT RDZ(B)
Ji
AR ARE T 60% yield.
o]
e (containing
3% HMK).
McGill, X.R.6 Prog.Rep., April 'L3; SR7/4315:
Bristol, Res.Rep.89, June '43; A.C.4417 and
Bristol Br. Rep. 28, Oct. '3; A.C.5058
HNO - '
PCX J RDX (92%)
(see p. 95) o

\\ Ac 20

.. RDX (60%)

+ some TAX

(see p. 98)

McGill, X.R.6, Canadian Exp.Res,FExtrsm.Sumezry, Oct. '43;

SR7/43/848 and X.R.6.Twor.Rep., Peb, 'y SR7/W/573.

EF3
BOR | it e
in CH3N0,
“}McGill Compd." HIO3
(0il from PCX
+ pyridine,
sec P. 222).

Sk

> RDX (50%)

BUL ("guod yi

el ")



.. Fara, 90
. RDX (Continued)

Toronto, X.R.16 Reps., May '43; SR7/4549, July '43; SR7/L3/303.

Briadol Br.oiRely 285 Oel. iy £u055058,

"1NO
e > RDX (40%).

TAX >
at 65¢

(see p., 98)

N

;  SR7/L879:

Univ, Pemn. Div,8 Int.Rep,R.R.C,6, Junc !

5=

R.R.C.8, Aug. 'W3; SR7/43/391

HNO3z gL T 4
. H.18 > RDX (+ JXX)
(Hex. gzthonitrate) NH), NO5 1 8g. 2.
& Acy0 . 5=
(Bachmann conditions)
H. 29 Bachmann conditions s RDK (+ H,28)

(Hex. ethonitrate)

McGill, X.R.L Prog.Rep., Nov. '.3; &R7/L3/1057.

Checked H,18 in Bachmann y RDX(B) + MSX,

- - y Sepd. by
i CHC13 boiling

(13SX more
soluble ).

Eftshall Br. Reps 2B, Geb. AlLIs  #.0,5058.

NO2
{
/N\
. 5 \
. CH2 g CH2 HNOB
! | y  RDX
vz n n
Ry 5 i
i oy . ~cHsT Sy

X =NO or CHZOH
(see pp. 96 & 100),

(McGill, X,R.6 Prog.Rep., Feb, ' Sk7/44/578, checked above for X = CH,OH).

!

[
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Para., 9

RDX (Continued)

Penn. State, Div.8.Int.Rep. R.R.C.11, Nov, '.3; SR7/4L/70.

NH 4NO 3

125801 >
(see p, 203) HINO3
at 1000
Toronto, X.R.16 Rep., 31 Jan. 'Wi; SR7/4L/98k.
HNO5
Henry solution >

2y -4.00 (1 hr.)
Gl 20° (10 min, )

Bristol Res.Rep.117, March J.; A.C,6046,

217% yield RDX.

L)% yield RDX. -

RDX

(+ Nitroso-PCX). }

Toronto, Canadian Exp,Res,Extram,Summary, April '4)., SR7/4L/1747.

N, NOg + CHo0 + HOAc + Acp0 - RDX(B) 9. )

Bristol Res.Rep. 129, June '44; A.C,6486,

(+ DPT 188 3
+ BSX & TEX in

small amounts)

HNO 3

NHLLOAC + CHo0 ooy clear solution . _B RDX Iy
20040 28h
NHA(IICOO) + CH,0 ————= clear. sdlution - . RDX e
20 :
N, NOy + eq. CH,0 9G/ 103 > RIX b
=400 & warm to 20° 7
0/ HNO3
(NH, )5C05 + 2q.CH,0 % ek > RDX
.00 & warm to 200

620151 \ 56
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Fara, 92

RDX (Continued)

6201 5~1

HI"TO;
Dimethyl-~(P.T. ) picrate > RDX
NH, NO
e L5 Oats:
(= CH50)
at 40° & heat
to 70°
INO3
H,6 >  RDX
I\H{/_;_NO:") + CHzo; at l}-OO and heat to 700 O.1+f”,
2 (m.p.
H.18 s > RIX
) N0z + CHp0, 1 g.; at 40° and heat 0.15g.
2 g. Eea 00
HNO
H.18 2 > RDX
5 g. IH NO at 20° & heat to 95° 3 .
800
(HN03:NH4N03) + "stabiliser", m.p. 193° + CH,0 RDX
CHyO + NH,NO3 + ppt. 2g. 0.5g.
+ MeOH.  See p. 180)
HNO3
RDX
liq. (3CH,0 + NI, NO ) =
I'&iLFNO—, at 20°, & run at 2 g,
2L g. 95°

normal nitrolysis, at 20°; then

Hex. + I’INOB ] =
add NI N0z and run at 900 for 30 mins,

normal nitrolysis at 20°; then add

7

Hex. + H0z
2 2
"stabiliser, m.p. 193°", and run at

90°© for 15 mins,

normal nitrolysis at 20°; then add

Hex. + IINOB
stabiliser + NHLLNO3 + CHZO and run

8% 50°,

o

0 et

RDX
51%

RDX
39%

RDX
57%




Para, 93
RDX (Continued)

9 9 ER

Syrup from (1 Cl3Nz} NOz.+ 2CHZ0 T 15) ¢
M, 05 2t 20° & 7.5%
heat to 95° & add (m.p.
CHp0. 190-202°). )
Bristol Res. Rep. 130, June '4; A.C.6L78.
HNO}
01{20 g t = —~. RDX .
1 41\03, at 90-95", 25, 6.
o s
CH20 gas 5 s RDX
NH, NO,; at 1200, 5.
L5
Bristol Res.Rep. 131, June 'Wl; A.C.6657.
Ac:20 =
Methylolamine nitrate = HE
60-80° Very small
yield.
- ' Aco0 ~ HOAc
MEDNA + methylolamine nitrate > RDPX "
60-80° k
1 gn 1'7 gt 0‘5 g’
or HNOB %
7’
NH) N0+
CHpO added to (ITL,1105 + HNO3) at 90° > RDX
38h.
Add MEDNA to above - > RDX
L7%. ;
A.R.D. Exp. Rep. 593/Lk; June 'Wly; A.C.6L5S. :
Hex. + HNOg Normal nitrolysis at 20° ~ RDZ. .
1k 1053 ploe: ’ 2 7 53. 5.
then add NH)I0z, L.2 parts,
and heat to 85° for 3 mins. .
(G1,0 also added at 95°, then yield is 59.%:).
start at 20° and run for
Hex, + (I7H),N03:2i003) L :
B 50 pts. 30 mins, a% 95° 61. 5.
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Para. 9L
RDX (Continued)
A.R.D., Exp.Rep. 594/, June "4k, A.C.6L57.

95 )
> RDX
30 mins, STalr.

CH,O + (NH NO, :2HNO
2 ( ke 3)

3
¥ ok L8 phs.

A.R.D. RDX Res,Panel, London, 21 June 'L,
RDX obtained in yields varying from about 30 to about 60 by adding x to

(NHANOS:ZHNOB) either at 959 or at 200 and heat to 95°,

26 = CHZO gas,
Cil~0.
Py, + Po.
Cyclonite Oxide.
8X.
Achn,
DG,

(21l probably acting as sources of CHZO).
Bristol, June '4.; private communication from Dr. A. Carruthers.

in Hex. nitrolysis
PCX . Y RDX

system
i 1005

Toronto, X.R.16 Proj., Canadian E.R.Extram.Summary 20, May-June 'k ;

2

SR7/4di/2126 (following A.R.D. ).
Compd. (1 part) + HNO3 :1U3) O3 (75:60 parts) at 1000,

Compound : % RDX *
lexamine 136
DET " 117
Cyclonite Oxide 69
COX 6l
TEX 6l
BX 81
Achn 97
106 79
H.16 90
%} Calc. on basis: 1 mole. Compd, —-> 1 mole RDX = 100%.

6201 5-4 ' 59




Fara. 9ha

T T

RIX (Continued)

RIX Committee (U.S.A. and Canada) ileeting, 26 May 'bL4; SR7/LL/2801:
(Temants, &.H.16 Frod.) .

excess 117, N0z : .

Prss RDX (72 per cent).
excess HNO, at

3

100° for % hour.

; 250 '
Ross Reaction 5 5.2 per cent RDX(B).
19 hrs, i
+ 1.4% TEL r
+ 18h DFT e
+ 185 FEDX.
Toronto X.R.16 Rep., 1 Sept. "J; SR7/54/3158.
excess (NH)NO, - IINOx
EDX G 5) RDX
at 10C°
(seec p. 223)
: HNOS
Crude product, m.p., 154-162° (see p. 1032) ———= 5 RDX )
Michigen, N.D.R.C. Div.8 Int, ‘Reps.; R.R.C.21, Sept. 'Wi; SR7/44/3207. :
R.R.C.22, Oct. '; SR7/LL/3502, !
Latest work on the Bachmann Combination Process.
"Run A - 2,.8" ;

Initial Stage, ML NOz(9 g.) + HOAc (25 cc.) in 1 litre, 5-necked
e 75°,  Run in Ac,0 (3 cc.). Cool bath to 600,
When flask contents at 700 run in

[IINO3 + ) NO3 : 5% : 45%] (0.8cc.)
[HNO + NH, ? \ro3J (7ol ce. )

Reaction Stage

D fes Bl S Flask con-
hcoO (167 cc. ) \ s taining
[hOAc + QCX’ {71 e ) initial
(38 Al’/ }rex) 5 Sys'tem.

< Run at 65°
during

addition time (25 mins.) and ageing time (30 mins. );
heat to 79%°: cool to 76°: add 10 ce, Hp0; temp.
rise 10.8%; simmer over-night, cool and filter; air
dry. RDX(B), 85.4 g. = 85.L per cent,

Contour plots are given showing the efiect on RDX(B) yield of variation of Acy0
and HNO3.  Optimm yield, 86.7 per cont using AcpO (6.7 moles), HO3(4.4 moles)
to Hex (1 mole).

6201 5=-1 60




PCY (lieGill)

HOX (Davy)

NO.,
! s
N
’//3\\‘.
ll:z CH2
l |
: @y 2
s ] NEHL NO
g S| o 5
NOs CHg ™

1:3-Dinitro=-(6~ring) - S-nitrate,

> eryst. material,

m. p. 98-99°,

ppt. from 03 at «20° by loe-% Sioie) =

licGill, X.R.6 Prog.Rep., 4pril, '43; SR7/4315.

HN03

4 ~40° for 45 cecs.,
) dilute + Hy0; at low

: temp,

ristol Res.Rep. 89, June t43; A.C.4417:

trt

Bristol Br, Rep. 28, Cet. '3; A,C.H058, confirm preparation and determine
structure,

See alszo MeGill, X.R.6 rrog.Rep., Feb, tdi; SR7/14/578.

This compound was postulated by Davy (U.S.A.~Canada-RDX Committee Meeting,
Dec. '2) under the name of "HOX" as an intermediate in the Bachmann

Combination RDZ(E) process.

62015-1 61




Paras. 96, 97

"NITROSO-PCX"

NO
1:3-Dinitro-5-nitroso-(G-ring .
From YieOH. m.p, 168°,
Bristol Br. Rep. No. 28, Oct.. “.3; A.C.5058.
5ali0s plus 10
REe = > nitroso-PCX.
or amyl ONO
0o
1
N
/3 \
CHo CHp
l I e By, nitroso-rCX.
109 5N\
e =
vy > CHo CHoOH
(see p. 100).
Bristol Res.Rep. 117, March 'J.; A.C.6046.
1INO3
Hex. > nitroso~ECX g
D% N203 . ge 2.7 g
HNO3
or > nitroso-ECX.
¥ szoLF . OO
HNO3
H.2 Y nitroso~-CX
a (+ RDX)
NZOA. . 0

McGill, X.R.4 Project C.E.R.Extram. Summary, 20, May-June '4r; SR.7/L4/2426,

X o nitroso~-CX
in HOAc, or AcBr in 20% yield.
suspension.
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Para., 97
- "NITROSO-ECX" (Continued)
Add AcBr, ag. NaNOp or HCl to Bachmarn Combination Process
. reaction system >  yellow crystals

"in good yield".

Q\}f'@fi‘l

Paras. 98, 99

ir—B
=4
(@]
N

2 - )
. e \\ o \
/ r T
] ' NO CHE

1:3-Dinitro-5-zcetyl-(6-ring).

FProm EtOH and EtOH - AcMe., m.p. 156°.

Toronto, X.R.16 Prog.Rep., April '3; SR7/4313,
Isolated TAX as a by=-product in the Bachmann Combination RDX(B) process,
using excess Aco0. Neutralised filtrate and separated resulting BSX,
AcAn, DX (see p. 130) and TAX by fractional crystallisation (0.3 g. TAX

from 33.6 g. Hex. ).

. A.R.D., Prep.RDX(B) Prog.Rep. 8, Expl. Rep./173/43, Yoy '43;
4£,C.4293: and Prog.Rep.9, Exp.Rep. 239/43, July '43; A.C.L67S.
Isolatcd TiX from mother ligquor from normal Bachmann Combination RDX(B)

run.

Toronto, X.R,16 Prog.Rep., May '43; SR7/45L9.
Dissolve MioAc (1 mole) in usual Hex,-li0Ac solution (1 mole Hex. ) for

normal Bachmann Combination RDZ(B) run, TAX isolated from product in

yield 3. 5%.

Toronto, X.R.16 Prog.Rep., July '“W3; SR7/43/303.

.Ia.c 20
PCX = TAK,
g NaOH
., (Repcated independently, Bristol Br.Rcp.28, Cct. '.3; A.C.5058).
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Fara., 99
TAX (Continued)

Bristol Br.Rep.28, Octe 'L3; A, C.5058,

"Nitroso-PCL" =
X .
(Dinitro-nitroso= _ 2%
(6-ring))
Aco0
"iethylol-PCX" h S
(Dinitromethylol- 809; L hrs.
(6-ring))

e

Toronto, X.R.16, Canadian Ebcp.Res.R:tram.Smexy, April iy SR7/1L/ATNT:

X.Re 16 Repa, 1 Septe 'L4y; SR7/41/3158.

TAX isolated in 1e1s yicld from Ross Reaction filtrates.

University Pern., RDX Committee (U.S.A. and Canada) liceting, 26 May ‘LJi;

SR7/1/2801.

Nitroso-PCX > ThX,

Reaction needs a few drops of weter,

Para, 100

"METHYLOL-PCX" (Bristol)

PCX(A)  (McGill)
NOo :
1

N

| oy

N N’
2

g :3—Dini.t ro-—5-—me'thylol—( 6-ring).

From anhydrous AcMe plus cther,

620151 | &
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Para. 100 (Continued)
"METHYLOL-CCX" (Continued)
Bristel Br; Rep: No, 28, Oot, *43: AL0.5098;

triturate with HZO
e

Crude iCX T > DFT plus above ~-CHLCH compd.,
ccllect insoluble Plus unidentified
residue products
firact,
crystn,

Lbove -CHZOH compd,,

McGill, X.R.6 Prog.Ren,, Feb, 'lh; SR7/L/578,

PCX + alkali >  pex(a). mePe 133°%

{For preliminary work, sce 1cGill, X.R.6, Canadian Ixp.Res,Extram, Sunmary,
May '43, SR7/L54T).
Reaction geoes better in Aclie suspensions

L gy PCX : > 0,8 go PCX(A).
(after rinsing with EtOH and

ether).

McGill PCX(A) is probably identical with Bristol Methylol-PCX.
Toronto, U.S.A. and Canada RDX Committeec Mecting, "April ‘'Lh; SR7/L4/ 159«

X.R.16 Rep., 1 Septe 'i4; SR7/L4/3158,

CH0
PCX > Methylol-PCX (6% yiceld)
NaQOH :
in AcMe + DPT (18% yield),

Para, 101

1: 3=Dinitro=5=methoxymethyl-(6-ring)

NO
) 2

N
= / 3 \\
L

N 02’ CH2 i CHzoMG
From MeOils nepe 128°%,

Bristol, June '44; Dr. J. K. N. Jones, private communications

Compd. C, H, NcO, MeOH S Dinitromethoxgmethyl—(6-ring).
) (loss of HNOs &
(see pe 205) methylation)
Probably dinitro-
mothylol=(6-ring)
nitrate,
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Para, 102

1:3-Dinitro=5-ethoxymethyl=(6=ring)

o2
/N\
g D CH -
2’ | ] Lo
Ny 5H
—
N0, \CHz/ Bt CHpORS
From EtOH, mepe 114°,
Bristol Br. Repes 28. Oct. '43; A.C.5058. -
HNO3;  =40° cold EtOH ) 5
HADN : > precipitate ——— > ppt. of above
tl.qen dilute i3 &P T I OBt
with ether sol et 2
compound..
Para. 103
P. P.C.X. (Bristol) s
Faot (AsRsDa)
© NOo
il . .
N 2
CHp e it e CHp
l __ CH,0NO0, ’

; N N
g 5 N
NOZ/ \CH-IZ / \ i, / ~ CH20N02

Not isolated.
1: 3-Dinitro—5-bis(ritroxymethyl ) eninome thyl-( 6-ring) .

Bristol, Br. Repe 28, Octe 'L3; A.C.5058.

Postulated as precursor of PCX.

See also Bristol Res.Repe 120, foril 'Ld; A.C.63023

AR.D. ExpeReps 591/, Moy 'Lh; A.C.6455.

v

See Toronto X.R.16 Rep., 1 Scpte 'Lh; SR7/LL/3158.
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' Eara, 105s

lethylene bis (1: 3=dinitro=(=ring)=5=)

NO» NO»
b 1
- i I\T - 4 'I \\ T
?}12 TIIZ %112 L‘A-Z
N i N N e
SN - ey -2 S
NO. WL 157, N WL o N
D C:‘LQ C. I‘_)_ 31{2 i 02

Hot purified yets

Toronto, X.R.16 Repe, 1 Sept, '4v;  SR7/ld/3158.

MIDHA + 3 CHpOgq + 1 T >  crude product
(10% aq.) Lt
= -
DePe 154=1620
et (shrinkage at 79°)
E60: probably containing
_—. ®Bt0Ac above coupd,
v i Acdle

/ "puri "

DPT + amorphous insoluble compde, meps 14.1°

-~

e e

Para, 10l+-

1edlitro=3: 5=3icyciohexyl=(6-ring)

Cryst. from AcMe(25° - 0°) mePe 99%,
Toronto, X.Re16 Repe 31 Jane "4  SR7/4L/98L.

Nil,l0, in ag. CHzO\

5 1=Nitro-3:5-digyclohexyl-
6—1‘;1.3']{;5

Hexamine nitrolysis system: collect ppt. RDX:
(ch:HKO3 = 1:445 by whe)
adjust filtrate to pH 2: cther extract: exte into HZO;

neutralise.to pi 645 with Celly y Ny ———> 1=Nitro-3:5-dicyclo~ °
hexyl=6-ring,
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Para, 105

1=Nitro=3:5-dibenzyl-(6-ring)

V

g ?HZ
|
4
//
0o

Decomp. in hot solvents:

Toronto, X.R.16 Repe, 31 Jan, 'Lk;

NHANO, ) :

L
"

i

_N
/ 3\(,}1
T 2

l
1
\\

1
g
- ),
CH o0

ppt. from cold Acle by Hs0 (sec below),

MePe J09°%

SR7/L+/98L

=

1=Nitro-3:5-dibenzyl-b-ring,

in soln. in CHpeag ;
#CH . Wiy )

Mixt. scparated by dissolving in mine Adfc at 25°;

separates,

Para., 106

11 3:5-Trinitroso-(6-ring)

| My
No-—"

(From EtOH or

Griess and Harrow. Ber., 1888,

May‘OI‘. Eﬂ" s 1888, gj, 2885‘

Duden and Scharff, Annalen, 1895,

’

Hexe in very dilute HCL

Mi.chigan, Div.8 Int,RepsR.R.C.13:

(+ 1:5-Dinitro-3:7-
dibenzyl- 8-ring),

(see p. 139.)

cool to 0°,  B-ring compd.

6-Ring compd, from filtrate by 1:1 HpO dilution.

NO
'

N
/
G B CH,

|

5N
-
G, ™~

g
=~ NO

Adle by Hy0 addition). mePe 105=-106°,

e

288, 218 ot scq.

NaliQ 5
2 > trinitroso-(6-ring)

Dece 'L3-Jane 'Lh;  SR7/4L/915.

pII =)
HNO, on Hexe —»  trinitroso=6-ring.
Knudsen, Bere, 1914, L7, 2700,
e NalOp -
CHZ(NH3J 01)2 - B trinitroso-6-ring,

In preliminary work in Bristol in 41939, attempts o repeat

63015-1

e

this conversion failed.
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Paras, 107

1:3:5-Triemino~(6~ring)

N
X 3
CHZ’//// \\\\\GHZ
g R ;
| |
N4 53:
e S e
qu uH H-
2 2 2
ot isclated,
Duden and Scharff, Annslen, 1895, 208, 218,
. , Na/Hg
Trinitroso-{6-ring) > triamino-(6=-ring),

cold water
isolated as tris(-c-hydroxybenzylidene)- derivative, Mype 139-11,00

from CHC - ether).
o

Bristoly M. 0, B Peapers Dee, %3595 «AaCy 1l

(a) reveated this Na/Hg reduction and (b) reduced RDX

similarly. The only product isolated was the
. < \2 ~CHeN~=CH~ g >
‘ " OH HO |

0:d -Dihydroxybenzalazine, from CHOl3, meDe 1627, of Ourtius

and Lublin, Bers, 1900, 33, 2463,

Cl
t
N.
: \\
CHp CHo
i N, 5~
= -
G \_CHZ/ o
mepe decompe 707,
Deldpine: Bull,soc.Chim., 1911 (4), 9, 1025,
d dilute with
Dichloro=(P,T.) in HOAc i e > Trichloro- (6=ring).
i water
(See p. 149),
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Para, 109

1:3:5=Tribenzoyl=(6=ring)

COPh
!
/N :
3\\\\\\\0
G Hp
| |
| |
/N 1\ 5N
Ph, CO a,”” >coh.
From BreGH,GH,Br, or CHCl
by opte + ethor) mepe 220-221°,
Duden and Scharff, Annolen, 1895, 288, 248,

NaOH
Hexe : > 1:3:5=-tribenzoyl-6-ring,
™
el (soluble in BrCH,CHyBr)
+

1:3:5-trivenzoyl(5=-chain)
(insoluble in BrCHZCHZBr;
566 Dy T1)s

Toronto, X.Re16 Repe, 31 Jane 'L4h;  SR7/L4/98L.

PhCOC1 E
Henry solution > tribenzayl-(6-ring)
1 (See pa 18) ' (13% yicld).
B 1102 % i
1:3:5=Tricarbethoxy—(6-ring)
COoEt
'

N
CHZ»/’/’< \\\\'GHZ

P -~ i
0 GHZ/ o

meps 102°%

Bischoff and Reinfcld, Bere, 1903, 36, 39

Conrad arnd Hoek, Ber., 1903, 36, 2206.
o.qs CH20
WH,COoES > tricarbethoxy=(6-ring).
HC1; 1000
in seoled
tubo

Originally reported as (CHZ-N-GOZEt)n, with n = 2, n = 3 much more likely and
-the compound actually is as above; private communication from

Professor R. P. Linstead, F.ReSe
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ie Para, 111

1 1:3:5=Trimethyl-(6-ring)

CH3

1

N~

e ™ CHp
: N N
G @ i
) &7l 3

beDs /760 mme 166°,

Henry, Bull Acad.roy.Belgs, 1893, [3], 26, 200; ibid, 1895, [3], 28, 359

Cambier and Brochet, Comptes rendus, 1895, 120, 450; Bull.soc.chin,,

1895, (3], 13, 392

2.ge CH20

33% aqe CHzNH, -

> Trimethyl=(6-ring).
cold ard add KOH obhyLel 8)

Gives & picratc mepe 127° (Duden and Scharff, Bere., 1895, 28, 936).

Tor other derivatives of the general type, R

1

A N
aty \c'sz
N

N

sec Beilsteins Handbuch, 26, 1e¢  System No. 3194-3196.

For R = @ sco Miller and Wagner, J.A.CeSe, 1932, 54, 3698,

620151 7
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Paras. 112

DERIVATIVES OF cyclo-2:lL:6-TRIMETHYLENE-1:3: 5=-TRILAMINE

Section (B)e Derivatives substituted on the C atoms.

Pora, 113

2141 6=Trimethyl=cyclo=2:/k:6-trimethylene—1: 3:5=triamine

2:) 1 6=Trimethyl—(6-ring)

From CHC 13

Delépine, Comptes rendus, 1897, 125, 952; ibid, 1899, 128, 105,

\

"pldehyde Ammonial,

NH
CH Gt o’
B\OH/ \CH/U 8] in vac. desicee
| | 6H,,0 ovar 1,80, %
NH\ /IIH

¢

CH

D

2

MePe 8500

(See Moerman, Z.Kriste, 1938, 98, L7, for structure of "aldehyde ammonia"),

62015~ -
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Para, 114

1:3:5=Trinitroso=2:L4: 5=t rimethyl=( 6=ring)

NO

{}
CH3 N CH
~@ e

P |
r N
el CH/ ™ .

CH3

NO 0

mepy 164°

From EtOH, CgHg or CiiClsze

Delépine, Comptes rendus, 1907, 14k, 853.

NH
Gz CH/ \CH /CH5

| j NpO3 at =23° 1:3:5-Trinitroso=
) l . > 2: 4 :6~Trimethyle=
NH o /NH in CHCl3 6-Ringe

CH

' in CHClB

CH3

5 ga Oe e

Para. 115

1:3: 5-Trinitro=2=nethyl=(6-ring)

N0,
CH N
D /
3 \\
2TH2 TH?.
’ N 1 N
NOg CHZ/ T NO,

mepe 175-185%

Toronto workers (U.S.A. - Canada RDX Committee lleeting, April '4s; SR7/44/1594)

suggest this may be the structure of the unstablo by-product of the roaction,

NC{ 2
" = N - 01{2 \-.\_‘“‘ .
"l*d2 H HIO3 X
| EJI_IJ ) / | >~
| - ; i
g e unstable
Ry N\';\ compound
IIOz [lePe 175"‘1850.

( See De 111-7)

See Toronto, XeRe16 Reps, 1 Septe '4h; SR7/L4/3158.
620151 i




Para, 116

2:4:6=Tris(trichloromethyl)=(6~ring) !

cL,C NH 001, 8
2C|H 4clH
NE ‘ NH g
= CH/
; :
001,

From CH013 or NHZGHO

’

¢ stercoisomer, mepe 105-1060.

‘B storeoisomer, mepe 15031550.

Meyer—Jacobson, Lehrbuch, I, 2, 873.

Delépine, Bull,Socechime, 1896, [3] , 19, 171

Orndorff and White, Amer.ChemsJ., 189k, 16, 67. .
10009
Chloral-Armenia >  tris(trichloromethyl)=-
in CHCIB or .
(6=ring)e
NH.,CHO
(probably

CCl3 NH Clz
RN
“CH CH/C
1 ! 6H20 )
NH NH
el
1
CCls

-

620151 e i



VIII

Para, 117

DERTVATIVES OF cyclo=1=0X0~2:/:6~TRIMETHYLENE=3: 5~-DIAMINE

0.
_ a2 T,
| P
0 1\ 5 NH
Paras, 118, 119
'_’gyclonite Oxide"
L NO,,
t
,//I:I \GH
CHp 4 2
| |
0 1 5N
~. \‘ “/ \\
CH, NO2

3:5=Dinitrocyclo=1-ox0~2:4.:6~trimethylene—3: 5~-diamine,
From H,0, MeOH, CHC13 or CgHgs mepe 97-99%.

A.R.D. RDX Rep. 2.

Hex, nitrolysis + fune off'; mother liquor evaporated to

¥ small bulk > . "Cyclonite Cxide"

in very small yield,

62015-1 15
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Para, 118 (Continued)

"Cyclonite Oxide" (Continucd)

Toronto; C.E.12 Prog.Rep., Jan. '41; SR7/72: C.E,12 Prog.Rep.,
30 Novs '41; SR7/1173.

Isolated cyclonite oxide from hexamine reecovered from
Toronto modification of ARD processe (CHZO reeovery as
hexamine), This hexamine contains 5% "eyclonite oxide",

separated by flotation with ClC1z,

ARD, Prep, RDX(B) Prog.Repe5, FExpeRepe28/4/42, April '1.2,
isolated eyclonite oxide from mother liquors from
Combination Process using "slurry technique" (i.e. add
slurry of (Hex, + NHNO3z: 2HNO3) to Acy0), Mot found in
mother liquors from Combination Proeess using "Liquid Feed
Technique" (i.c. (Hexe in HOAo) + (NHLNoj: 2HN05) + (4e,0))s
See also ARD, Prep,RDX(3) Proge.Reps 9, ExpeRepe293/L3, July 'L3, A.Cel628,
Para, 119

Toronto, X.R.16 Proge Repe, 15 Jane 'L.3; SR7/3721.

HNOB
Hexamine > Crude product
NI, 1O
43
insoluble
at 65630 e
boil + g (50%)
EtOH -\\\
> filtrate
fraetional
crystallisae’
tion
N

Cyclonite oxido
2% yield on

hexanmine,

See Cale, Toch,, Dive 8 IntsRepeR.ReC.21, Auge—-Septs '4h; SR7/L44/3207; for

chromatographic purification of orude cyclonite oxidecs

62015-1 ' 7e



Para, 120

Nitroscoparaldimine

0
CH CH
5 3 3
&
G 2’/// ~ L cH’//
| |
6.4 e 5 N
S @
_—
GH} 3

5-Nitroso=2:L:6-trimcthyleyclo—1: 3=dioxo=2:4:6-trimethylenc=5—-amine,

Ycllow oil, bepe 95°/35 mm,

Curtius and Jay, Ber., 1890, 23, 7il.

CH}\ /NH\ CH}
cH CH
65.0 dil, HpS0), nitrosopar-
NI _ NH 2 till acid, thon &ldimine.
- el Nali0,
t
G5
2
Deldpine, Comptes rendus, 1907, 14, 853.
MO
)
CH N CH
3 )
D i cold
T‘f l\iI > nitrosoparaldimine,
. HC1
w0 NarT N
b
Cii

62015=1 77



Para, 121

5=Chloro~2:lL.:6~trimethylcyclo=1: 3=dioxo~2: 4 6=trimecthylene=5=amine

CH 0- ot
e o e o

| |
0 N
1

CHy

Very unstable,

Deflagrates on dryings

Delépine, Comptes rendus, 1899, 128, 105,

Ci
‘ I a0C1 above N =~ C1
N
NI NH H-O g compound.,
~ 2
CH
!
e
in HOAc

62015-1 78



Para, 122

2:L.:6~Trimethyl-cyclo~1=thio=2:L:6~trimethylene~-3: 5-diamine,

Gy - M A, e

G 3 C]h
I .
S 1 5 NH
o
t
CH3z

(mepe of hydrate
+ 2H20, 70050

and 2:k4:6~=Trimethyl-cyclo=1:3=dithio=2:l4.:6~trimethylene=5=amite (thialdine )

CH S CH
5 o 3
N e Ta

l |
S \CH/NH
{4
Gz

are known,

. - Delépine, Comptes rendus, 1899, 128, 105

CH NH Cilx residue CH NH CH
~ e ~
Ko e 1,5 breat > @~ T 0
| i | —ly  an i) '+ @ther f |
NH\ /NH S NH
,C’H free \CH/
] or in CHO4j Y v 2H,0
Cil solution depositing CH 3 2
dehydrated
"aidehyde ammenia”
%CH/S\ CH/CHj
Markwald, Ber., 1896, 19, 1827. l |
-8 NH
v R - _CH - e S
CIr cH” L T '
1 ! ekl CHj
. N
o (thiocaldchyde) _ Thizldinee
G.r'Ij
62015=1 TS
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Para, 123, DIERIVATIVZES OF Cyclo =2:l.:6:8-TETRAVETHYLENT -1 : 3:5:7-TETRAINE
N e G
Gy Ty '
e [
T, ——
"3~-Ring"
Para, 12
B
NOé\ i
B = CH NO
2 2
CHo 3N
N7 Citp
/ \ 5 /
NO»o : CHo = N 1
A

1:3:5:7=-Tetranitro - {8-ring).

From Acic, HOAc, dils HH03, CHsNOp; wmep. 281-282°,

Toronto, C.E.12 Prog, Repe, Jan. '41; SR7/72,
HNOy
DPT B * X (34%).
Toronto, C.E.12 Prog, Repe; Nove '41; SR7/1172,
, NH, N05 ,
DPT i > HX (up to 65%).
in AOZO LLb
at 65=70°
Toronto, C.E,12 Prog.Reps, Auge 'L41; SR7/6L3.
HIT0% :
Hexs + NH)NO3 - > Small yield HMX.
Acz0 No RDZ,

Toronto, C.E.12 Proge Rep., Aug, '41; SR7/643:
(o ! Proge Ropey Sephe '41; SR7/689.
Michigan, NeD.R.CeProg.Repes Octe 'L41; SR7/87ke

HMX is present in RDX(B) (wp to 10%, usually ebout 3%) e
Separated by (a) difficult fractional crystallisation;

62015-1

(b) fractional hydrolysis in alkali (RDX decomposod,
HMX stakle),

80

See 0.S.R.D. Rep. 1711, August '43, SR7/43450,

for a review of the methods of analysing HMX-~RDX mixctures,

-



Toranto, C.B.12 Prog.ReP., Septs "413

Para. 124 (Continued)

HX (Continued)

SR7/689.
Ross reaction RDX contains some HMX.

Pargs {25

" Michigan Div.8 Int.Reps., R.R.C.3, March 'L43; ©R7/4179.
InteRepssy; ReReColry April '43; SR7/4180,
In%.Reps., ReR.Ceb, June '43; SR7/4879
Int.RepsSes ReReCe7s July '43; SR7/43/197.
InteRepses ReReCe9, Scpte '43; SR7/L3/92%h

Modifications of Bachmann Combination RDX(B) process to give product

containing high percenfage of HMX.
R-R-C-} C‘».rld l;.)’
Process (1) , .

Hexe (3346 g.) in HOAC(55 g.)

1st o
! ./;020(150 cce) + HOAC(100 ccs)

TN

For example (from above reps,

Ac,0(50 ccl )

Stage —
33 cce of a solution of / HOAe(15 CCJ
r at 459 during
_ & : B L=5 mins.; .,
\(NHA_NOJ(75 ge) in HNO5(102 g) R g
for 13 minse
Then heat fast to 65° and add remaining 50 cce of
2nc. :
(NHA_N03(75 ge) in HNO(102 ge)) fast, cooling to keep
Stage '
at 65-70°,
Cool, add £00 cce Ip0: simmer 4-5 hrs. Destroy RDX by boiling
with pH 9 borax buffer,
Yield, 30-40% pure HMX,
(Crude product ususlly contains 50-60% HX).
Process (2) (4bove Rels ReReCeb)e
Hexe (536 15e) in HOAc(550 g )
1st Ac20 (1500 ccs) \ Acy0 (100 cea)
> D0
A e E -
Stage 350 cce of a solution of Al ?g“?giﬁgrgc')
(28, 1105(550 g ) in HI05(750 cc.)) flask at 45%

5C0 cce of above

N, NO, - HNG, solution :
2nd i ;i \\

Stago

Lco0 (1000 cc.) /,-/

62015-1 81

Add during 25 minsa
and age for 15 mins,

above reaction system

- at l{-SOQ

25 minse for

addition; age 45 mins,



Para. 125 (Continued)
R&X (Continued)

‘Four into 22-litre flask camtaining 6 litres of water and simmer

overnight, Cool, collect, wash and dry at 659 overnight.
Froduct, 511 g., contains 85% HMX (61% overall yield of HMY on
hezxamine) ,

AcR.D. Prep. RDX(B) Prog.Reps. 3, Exp.Rep. 4490/41; and L, Exp.

Rep, 107/42, Jan. 'L2.

NH NO_ ,2HINC
3 ¥ 3 3

Hexamine

in HOAc at €50-70°

o 14%,

Para, 125a
Toronto, X.R.16 Rep., May '43; SR7/L436. .
Bristol, Br. Rep. 23, May '.3; A.C.L237.
ARD, Exp.Rep. 256/43, Aug. '43; A.C.4629.
RDX from Hexamine nitrolysis éontains traces of HMX. HVX isolated
from mother liquors of the hexamine nitrolysis process |
(HMX:RDX in process = 1:3000).

(ARD; Exp.Rep. 183/L3, Moy '43; A.C.L.231).

McGill, C.E.53, Prog.Rep., 1 Jan. '42; SR7/1L36.

e 2

o, (NHANO, ) heat S HMX (littls) '
- 3)' TG + CH,0

ik + RDX. =

Harvard N.D.R.C.Reps, Octe '42; SR7/3263,

NHL;.NOB :
H. 6 o B e ol e O - B HMX in poor yield.
g HNC :
(diacetyl(FT) 3
Aco0
see p. 151)

Michigan, Dive8 Int.Rep. R.R.C. 1, Jan. 'L3, SR7/3748.

IH, NO5
103 ; H/X in good yield

HIX
(Trinitroacetoxy

methyl-(8-ring),
see p. 132).-

-t
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Paras., 126, 127

\

HE (Conbinned)
Toronto X.R.16. Frog.Rep. 15 April '43; SR7/L313.
Z.Re16. Prog.Ren. July ‘'43; SR7/43/303.

TTM =

1 R R IS S | > HX
(Trinitro- at 659

acetyl~(3-ring)

(Scc'y. 130)

UniV. Pcnl’l. k] Co Sl I"u ro RG:__\) 1733’ JL’Lly '21-3; SR?/L}-J/].{-).,.\ .

H.S > IMX
( 7 7
(tetracetyl- excess A
~ : - >
(8-ring), HNO; _— .~
see p. 141) g A

//‘ e
¥ -~ — -~
. 1 /

T i
(see pe 213) ~
[y ',"
o
e //
d.11

(see p. 21L.)
Michigan, Div.8 Int. Rep., R.K.C.13, Jan. '4h; SR7/4L/915.

TN =
LUV l)

MY —— = > HMX
Tl (0
(trinitronitroso- o
. (8-ring), . at =50
e see ps 129)
- 150
N Bristol Res.Rer.117;
- [ ]
March '4l.; A.C.6046.
Toronto, U.S.A., Canada RDX Committee Meeting, April '44; SR7/44/159%;
X.Re16 Rep., 1 Sept. '4h4; SR7/44/3158.
1192
CHo R
CH3 ' HNO
| fori / | ki E
) s o s 224 yield
CH - 3,f” + unstable compound
ot which may be 1:3:5-
NOn trinjfro—Q—methyl*
(see p. 147) (6-ring).
For the complicated polymorphism of HMX see Cornell, 0.S.R.D., Rep. 1227:
» Feb. '43; SR7/3858: 0.8.R.D. Rep. 301k, Aug. "Wy SR7/LL/2863.

ARD. S.A.C. Paper, Merch '43; A.C.3714.

62075=1 83
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Para.
1:3:5--Trinitro-(&ring)-7-nitrate
KOs
t
¥, 0l 02
~ 4 ik iy
C;Hz 3N
@ |
. e s et
NO CHp N
2 N
NO»
Bristol Res. Rep. 128, June '44; A.C.6L477. i
HIO3 -
DET > .small yield of material,
~L.0° probably containing
and drown out trinitro-(8-ring)-
nitrate.
Para. 129 ,
MNX (Michigan) :
Nitroso-HMX (Bristol) . :
R -
. N— CHp -
S
Gt N
| |
N 7 CHo
\ 5
NOZ CH, — N////
NOo

1:5:7-Trinitro-3-nitroso-S-ring.

m.p. 236° (up to 243°).

From AcMe + EtOH,

8L

6201 5-1




Para, 129 (Continued)

X (Con tinued)
Michigen, Div, 8 Int.,Rep, R.R.C.13, Jen, 'Wi; SR7/L4/915.

170CA

FHX > MNX
(trinitro- Acpl )
acetoxymethyl- 00
(8~ring), 3
see p. 132)

Bristol Res. Rep. 117, March '4k; A.C.60C46.
' HNO3
IR = MNX
25 &4 NoO5 o1 G
OO

Bristol Res. Rep. 128, June ‘'4L; A.C.6LT77.

' NaNO
O3 | trinitro-(8-ring) | A
DEL R nitrate in small ! aq.
s l yield, not isolatedJ
\\ drewn [
HNOz at -40° s
\\\» ? >, MNX in

and drown with aq. NalNO, 607 yield.

[

Paras. 130, 131

QDX  (Toronto)

SEX (FPenn. State).

NO5
e NOo
- / P
CHy 1 3N
\l
N 7 5 CH
AC L) ‘\
N02

1:3:5—Trinitro—7—acefyl—(8~ring).

From AcMe and CH_NO h.p, 22k-225°%

320
Penn. State, N.D.R.C., Frog.Reps,, Sept. '42; SR7/3046¢
Dec. '42; 3SR7/3673.

Filtrate from RDX(B), Bachmann Combination run, treat with

NH3 to pH 2 and work up by fraction crystallisation from

Acle : >
62015=1 ‘ 65

SEX (in small amount),



Para. 130 (Continued)
¢IX (Contirued)

Torento, X.R.16 Prog.Rep., April '43;

1 Hex, in 41 HGOde '

2 I\}HL}-NOB 5 5 HNOB

(quants, in moles)

\

‘\\\\]argc excess (26 cc)

////Qf.ACZO at 65°

-

e

SR7/L4313.

> filtrate

and ccllect RDX neutralise
* to pH 5.6
and work
up
N
QDX
(7.3%).

ARD Prep.RDX(B) Prog.Rep.8, Exp.Rep.173/43, May 43, A.C.4293 and Prog.Rep.9,
Exp.Rep. 239/43, July 43, A.C.4628, isolated and identified QDX from RDX(B), .

Bachmann Combination run, by dilution, neutralisation and fractionul

precipitation and crystallisation.

Para, 131

Torento, X.R.16 Prog.Rep., Iay '43:

SR7/4549'.

444 1 mole IHoAc per mole Hexamine to Hex = HOAc solution and do normal

Bachmann Combination run: erude solid product contains RDX, HMX, QDX
and TAX. QDX isolated in yicld 8.

Betin, - State, Div.8 Int.Rep,, R.R.C.2, Feb,

Feorneill 0.5 . R.D.Repi1227 " Keb.

show by mixed m.p. and crystallography that QDX is identical with SEX.

Torohto X.R.16 Prog.Rep., July '43;

035

t143; SR7/3867; and

SR7/3858,

SR7/1:3/303.

IRD, Prep.RDX(B) Prog.Rep.9, Exp.Rep.239/L43, July 43; A.C.4628 showed

constitution of GDX.

Michigen, Div.8 Int.Rep. R.R.C13, Jan. 'r; SR7/L4/915.

1INO
QMK .
H-0
(see p. 136) a2
. 500

Toronto, X.R.16 Rep. 1 Sept. 'W; SR7/4/3158.

Ross Reaction filtrates

62015-1
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Parsa. 352

P
. lTCZ
e le el ol CHo0Ac
< //, AN G[J. 2\ N
ciy; 1 3N
| |
P N7 5 CHo
1‘:02/ g
. " NO»

1:5:7-Irinitro-3-acetoxymethyl~(8-ring).
From reaction mixture mp. 156-157°,
(slowly decomposed by
organic solvents).
'W2; SR7/3676:

Michigan, N.D.R.C,, Prog.Rep, B.M.372, Dec,
'W3;  SR7/3748.

Div.8 Int.Rep.R.R.C.1, Jan.
Div.8 Int.Rep.R.R.C.2, Feb. 'h3; SR7/3867.
1 mole 111?03
DET > FIX
4’;.020
. Para., 132a
7
- NOo
AN
it B = .4 Clis0.C0. Et
A 2 100,00,
- s BNy we
| 2 ) 31‘ .
| |
NI CHo
/ \ 5/ e
103 Gl N\
NOo
HeDs TEL

1:5:7-Trinitro-3-propionoxymethyl~(8-ring)

Preparation indicated on diagrammatic representation of Hex, RDX, ete,
mpounds related to RDX, derived from llexamine",
v« Ry )y

interactions:-  "Cor
"Revision of 2-10-44" (received London 0.85.R.D. oftfice, 25 Feb

~

r conditions,

No solvents o

'IJTOB

\

DFT
(E£C0)50

87
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Para. 133 ~

MeHX
0o 3
1
CH,.OMe

N CH

CHo N z

N le

e
NO2 CHo N

' "NO2 ’

1:5:7-Trinitro~3-ncthoxymethyl-(8-ring).

From MeOH. mp. 138-139°, .

Michigan, Div.8 Int.Rep., R.R.C.2, Feb. !43; SR7/3867.
- (Checked by Cornell, Div,8 Int.Rep., R.R.C.k, 4pril '%3; SR7/4180).

warm with
PHX > MelX
dry ¥eQHd and
cool
Para., 134
&
EHX .
N02 e
~
N CHo
/1 ChzOE’b
o, e e
: 3 '
A CET e
/
NO» i CH, N
NO,
1:5:7-Trinitro-3-ethoxymethyl-(8-ring).
[¢]
From EtCH m.pes 115
Michigen, Div.8 Int.Rep.R.R.C.2, Fob. '43; SR7/3869.
Checked by Cornell, Div,8 Int.Rep. R.R.C.4, 4pril W3; SR7/480.
warm with EtOH
PiX = 0 BHEL -
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Para. - 135

Tertiary Butyl HX

_ o2
N - CHp _ CIL0CHe
iy R
CHp 3K
| |
N 7 oty
\\\\ 5
NOp CHZ e I\
10,

1:5:7-Trinitro-3~tert.nitroxymethyl-(8-ring).

_ From Me5C. OH n.o. 129°,

Michigan, Div.8 Int.Rep.R.R.C.2, Feb. '43; SR7/3867.

WaIT)
PHX > Tert. butyl HX.
MGBC.OH

"Para, 136

RIS
N o

N “CHZ NO
. / \
y CH, 1 3 N/
/N . p 0y
Lc T e, =l
NOo

1:5:Dinitro~3-nitroso-7-acctyl-(8-ring).

From lLcle by pptn. with EtOH m.p. 181°.

Michigan Div.8 Int.Rep.R.R.C.13, Jan. '4h; SR7/44/915.

NOCA

e DET = QX
Le0
Qo
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Para, 137

H.12
NO,
\\N‘ CH

TH?' T
\

N 7 |
CH

e

5
3 / \CHQ -N/ \

NO»o
1:5-Dinitro-3:7~diacetyl (8-ring).

Fron CHBI\TOP_ P 25,

iy

Univ. Penn,, 0.S.R.D. 1733 Rep., July '43; SR7/L3/L48.
£Aco0 + AicCh

e reflux L0 mins, H.12 in very smll yield

in dioxan

Para. 138

1:5-Dinitro-3:7-dime thyl-( 8-ring)

NOZ
N~———CHo ‘
CH

1 =5
CH2/ -
N 7 CHy

S
NOo

1

Unstable in hot solvents: cryst. from Acke, (25° to -40°),
: m,p. 1240

Toronto, X.R.16 Rep., 31 Jan. "Wlr; SR7/L4/98k,

CHBIMZ

= 1:5-dinitro-3:7-dinethyl-
' (8-ring).

620151 90



ara, 138/

-
-u —— T —

1:7-Dinitro-~3:5-dimethyl-(8-ring)

05
e e (Clo ) Mo
- N 8 4 CHo
N0 ?/ T CHp, —N =
e
Fract. eryst. from EtOE-lLclle m,ps T0F°,

Toronto, X.R.46 Rep., 1 Sept. '14#;' SR7,/)d/ 31 58.

- 6CHp0pq + 2MelNH» .
- MEDNA s > Dinitrodinethyl-(8-ring) 2%%
= ' . + bisnmethyloltetranitro-

nethyl-(9-chain), 30%
(sec p. 82b).

Separate by fract. cryst.

Para, 1

" 4:5-Dinitro-3:7-dibenzyl-(8-ring)

\(6],)
\\
: N CH
i S

CH2 3N

N7 _CH»
v \ 2 //

ACH., GHss= g
< \ »
NO2 m-Po 150.5 .

Unstable in hot solvents: cryst. from cold AclMe.

Toronto X.R.16 Rep., 31 Jan. 'Wl; SR7/L4/98L.

IH N0, ) 1:5-Dinitro-

aq. CH,0 > 3:7-dibenzyl(8-ring) +

FCHNH 1 -Nitro-3:5-dibenzyl~
(6-ring).

Scparated by AcMe solution; sec p. 105.
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Para, 140

"Nitroso-H,6"

NO2
Ny Cliy o
4 B e
CHj 30
N7 LR
M
N0

1 Nitro-5-nitroso-3:7-diacetyl-(8-ring).

Fror CHzNOp; m.p. 224°,

*  Bristol Res.Rep.117, larch '4L; A.C.6046,
IfNO::,
H.6 > nitroso H.6
N203
il i 248061
0]
(sce p. 151)
Para, 144
740
\ s
iy o Ao
/ 1 \~ ‘/ FLS -
CH, 3N
: ‘ I
!
/ N7 5 pHZ
Le T~ S A e
1:3:5:7-Tetracetyl-(8-ring).
From EtOH. m.p. 157°.

Harvard, N.D.R.C. Rep., Oct. '42; SR7/3263.

ACZO + trace AcCl

H.6 > H.8 (yield 20-30%).
heat in water bath,
(Diacetyl- dilute, conc., and
(BT ) sat., K005
see p. 151)

ou

Goes better in CHGl3 solution.

4
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Para, 142 X

1:3:5: 7-TETRAMINE,, ("PENTAMETHYLENETETRAMINE" ;

"PT")

NH - CHo
/ 1 i
CHo 3 N
N 7 o ity 2 Clo
S = T
~CHp “NH
Also drawn in the projections:-
1 I\TEI{.\‘ . 51\7.H
‘CH CH
2 SR B
’ 5J.'
CHo CHZ CHo ,
F
and
s
HN, CHy ENH
poc 1 A . SRS 7
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Para, 143

DPT (Toronto)

DipT
NO2
i
N-—CH
v 2
i e T
]
CHp
N7 9 CHp

1:5-Dinitro-(PT).

From AcMe, AcEt, CH3NOp or dioxan, usual m,p. 203-206°
(Compound dimorphous: @ mep. 223-22,°, (Stable at low temp.)
/'Sm.p. 200°
‘ (Cornell, Div,8 Int,Rep.
RoRaC.1 2 J:ano '2-{-3;
SR7/3748)
Téronto, C.E,12 Prog.Rep., Feb, '41.

Prog.Rep., Nov. '41; SR7/1173.

Hexamine nitrolysis, collect RDX and neutralise mother liquor to pH 5.6

(first used ammonia for neutralisation, but any alkali will do)

~ DPT

(up to 20%)

Toronto, C.E.12 Prog.Rep., 31 Dec. 'i1; SR7/1438:

X.H.16 Prog,.Rep.’, 15 Jan. '43; 8RI/3721.

NHoNOp  dissolved in aq. CHpO _peut. with DPT
’ NH3 to pH ~
(1 mole) (CH20, 6 moles) 6.6 up to 73%.

Toronto C,E.12 Prog.Rep. Nov, 'L41; SR7/11732.

Aco0
HADN ~ DPT .
) days ca 30° 7
(Hex.dinitrate watch temp. 30%
because may get
out of hand,

(Checked by Penn.State, N.D.R.C.Rep.27k, June 'L2; SR7/2440),
6201 5-1 9L '




Para. 14

. DET (Continued )

McGill, C.E.53 Prog.Rep. 1 Jan. '42; SR7/4436.

Aco0
HADN =  DET
+ NH),NO3 better yield but more
difficult to purify than
by Toronto method,

Harvard, N.D.R.C, Prog.Reps. Aug. '42 and Oct, '42; SR7/3263.

mixture
HADN > DET
(5 dile) 2 Aco0 + 2 HOAc 354,
5 plus trace of HCA or
AcCt
7-owe, At 309

(See also Univ.Penn, C.S.R.D.Rep. 1733, July '%3; SR7/43/448).

Harvard, N.D.R.C.Prog.Rep., Nov. W2; SR7/3342.

2 moles
2 — DT

(See p. 170) AcONOp;  -35° 305,

Toronto, X.R.16 Prog.Rep., 15 Jan. !43; SR7/3721.
aq. HpSO, (926)

HADN = DPT
. at 8-159; drown and
2 neutralise with ammonia 31%.
o il G,
HADN + 9% ag. HoSO), >  RDX (14 per cent) +

DF? (35 per cent).

Cornell, Div.8 Int.Rep. R.R.C.3, March '3; SR7/4179.

slow evaporation of
BXx - > DPr (2%).
See p. 132 EtCH solution
ey AN ey

Cornell, Div,8 Int.Rop., R.R.C.4, April W%3; SR7/4480.

MeHX slow evaporation of > DEr :
(Sec p. 133) JieOH solution

6£2015-1 95
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Foge 145

DET (Continued)

slow evaporation M
THIDe DPT
of EtCH soluticn

/
Univ,.Penn. , Div.8 Iant.Reps, B.R.C,

. ¥ey 'W3; SRY/LT66.

L

L moles

i 8 e > DET
+ S . .;.‘\.COIT
(Hg‘\' -IIeJg /03, e in low yield
sec p. 164) + MBX,

Byiistol Er.Rep. 28, Ost,. W33  A.C,5058.

crude FCX triturate with s DPT

water; collect

inert rcsidue

and fract,

cryst,

heat
Methylol PCX > °~ DET
Toronto, X.R.16 Rep., 31 Jan. Wl; SR7/4L/98k.
o
aq. CH,0 + NHpNOp + CHp(IHz )o50), > DET
97% yield.
Sheffield Rep. 44, March t4li; A.C.60L5.
g TELHCO;
MEDNA + CH50 aq DER:
INi),NO
' s : de,
1aE, room temp. for VRt
17 hrs. 0.3 g. recryst.
dissolve in
e ON NH, CH 0 o .
N, (H aq.
GEEE ot £ On.o3 g

Crude TCX (4.3 g.), shake with H,0 and filter;
i Terate =+ NalCQs ——— = > DT

L.2 p. orade,

620151 56



Pora, 1L6

DPT_(Continued)

X.R.16 Rep., 1 Sept. 'ih; SR7/4L/3158.
Hy0 at 0° DPT  *

4

WA + 3CHZ0 + Nl :
trent crude prod., with 556 yield.
EtC=icile,

(Done independently by Sheffield workers: scec Sheffield Rep, L ).

BCHZO‘&Q.
PCX 5 DPT (18 yield)

NaC >
+ methylol-PCX (€5%).

(see Toronto, X.R.16 Rep., 1 Sept. 'L4; SR7/li/3158).

Teronto, X.R.16, Manodian IZxp.Res, Extram.Summary, April Wiy SR7/bA/174T.

NH, 03 + CHp0 + Acp0 + HOLo > DPr (18%)
+ small ambs.,
e RDX(B), BSX and
3 TEX.

Torcnto, X.R.16 Rep., 1 Sept. 'k; SR7/4L/3158.

t 60 parts NI, NO 5
' HADN —> 7ppt. P.S.1.Neut.filtrate —m8 ——>
75 parts Hi03 at 700
4 for 168 hrs. DPT (38%).
250 5
Ross Reaction 4185 DFT,
e + 1.4 TEX.
+ 5,2% RDX(B)
+ 185 FDX,
2CHp05, DPT (60%).
(NOOCH2 ) ollNOp + NH), O3 = > NS
neut.to pi 8
| (Na2003)

Cal.Tech., Div.8 Int,Rep.R.R.C. 22, Oct. k; SR7/LL/3502.
Chromatography of DFT.

- , x  Crude product probably contains methylenc bis (3:5-dinitro-(6-ring)-1-).
Treated with EtOH-AcMe ——> conversion to DPT and leaves amorphous residue,

m.p. 141° (see p. 103z).

\\G),
~d
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EERe I )

1:5-Dinitro-3:7~endocthylidene~(8~ring)

NC.
2\
N o
e e )
|
]
. @ - !
i A Ciip
TR, e N
*1.2 i - .
\
10

2

\

1 :5-Dinitro=9-methyl-(2.T. )

From EtOAc, m.p. 175°. (residue remains at 245°),

Toronto, X.R.16 Reps., 31 Jan, 4k SR7/L4/98%: 1 Sept. Wk SR7/W/3158.

NH,NO 5 )
y aq. Ci,0
aq. CH-7O (7G7% 2 S 1:5-dinitro-3:7-
1 - ) -~
endoethylidene—(8-ring).
aq. MNH3 (10%) '
Para. 148
1:5-Dinitroso=(P.T. )
NO
S
N —— CH
g
CHo N

Ems - 200
Griess and Herrow, Ber., 18388, 21, 2737.
Matow. - Ber., 1888, 21, 2883,
Duden and Scharff, Annalen, 1895, 288, 218 et scq.

Duden and Scharff,
Add excess NH3 aq. to CHp0 aq. and treat with 2 moles Nall0, and HOAe.

Michigan, Div.8 Int.Rep., R.R.C.13, Jan. 'lh; SR7/44/545.
HNOg

= dindtrose {(P,T, )
tH 3 to 5

Hex. ————-

Bristol Res.Rep.129, June 'M4; A.C.6L86.
‘ vigorous
NH,NO3 + NeNOp + aq. CHpO — — ~=owo > Aduitroso~(P.7,) ih
reaction small yleld,
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Para, 149
1:5-Dichloro~(P.T. )

cl
\\' CI
R 1
CHo / 0
_-CH2 i
/’/ f
N _ClHo
'\\ /
CHo "N;\\\
Cl

Prom HoO and ether, m.p. 78°.

Delepine: Bull,soc.chim., 1911, (4), 9, 1025,

Hexamine in Hy0 e >  Dichloro P.T.
Para. 150
. 4 :5-Diamino=(2.T. )
IHo
/\/N GHa__
CHo i
N / /CHZ
= CHp———N
\NHZ
Not isolated.
Duden and Scharff, Annalen, 1895, 288, 218.
Na,
Dinitroso~(P.T. ) /g > Diamino-(P.T. ),
cold
H0

isolated as (a) dibenzylidene derivative, from EtCH. m.p. 226-7°;

(b) bis—o-hydroxybenzylidene derivative, from CHClz-ether.
mo pa 21 30 *

Also made derivatives from ﬁHO
Ui\\ From EtCH, m.p. 134°.
< ™ 10,
and P-CH=CH-CH=0, From EtOH, m.p. 207°.
95
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Bamarlisi

BLG.
(DAPT )
Ac
' \\\N'
/1 0}12\
CHo 3N

“Ac
1:5-Diacetyl - (P.T.).

From EtOH, m.p. 191°.

Hervard, N.D.R.C.Rep., Oct. '2; SR7/3263.

AczO.(2.5 moles)
Hex. jin CHCl3 T > H.6 (14%).
(boiling)

Hex. in 2 parts Acy0, 2 hrs.! standing, then add
5 vols, éther, Lower oily layer deposits H.6 (10%).

Compound prepared by Dominikiewiez (Chem.Abs., 1936, 30, 1029) by Acs0 on Hex.
is probably H.6.

Para, 152
H.17
EtCO
\\N CH
2
CHZ/ \\N
CHy =™ \
N .
\\\\\\COEt
1:5-Dipropionyl-(P.T. ). By 35

Univ,Pern, , Div,8 Int.Rep., R.R.C.8, Aug. 'W3; SR7/43/391, refer to this
compound, which presumably was made carlier, probably by a method

analogous to H.6 preparation (p. 151).
H.417 docs not yield a pilcrate,
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”
-
-
1
-
-
-

Pava, 1524

e v
LCITRGC

s

B

W Y
- B \
CH N
| . s ,
—
; —Clo P
| —
N JClls
e

iy =N
b Ac
1:5-Diacetyl~-(P.T. )~3=picrate,

From reaction mixturce and washed with hot ELOH,

2

0

NOQ}Y\Y\(NOZ
|

v

N0,

MisPe 1350-

is rivete mmunication firom Messrs, T. I, Bevan, M, =
Bristol (private communication from lessrs. T. H. Scva , M. ©

N. EH. Woodbuxy), Qet, "4l

hot s=sat,
E.6 in hot Et0H

EtCH solution

o pAepie aciids

cool slowly

Pound: C, 40.4;

B, 427; B, H.0

Cygi4gl70g requires: C, 40,7; H, h.31; I, 22.2%.

M. &, Foss,

S H.6 picrate,

(purify by extraction
with hot EtCH).

See p., 216 for other products from H.6 and picric acid reaction.

HPara, 157

1 :5-Dimethyl-(P.T. ) picrate

e
S : =
N -CHo 0
r:»/ 1 >\
Cio ‘;2/JT NO»o g 10,
— / -
~_/ el
v ik R 2 !
e et 4 4 .4//
Slie -’.?
4 l\O?_
/
From AcOH, m.p. 195°.
Knudsen, Ber., 1914, 47, 269,
picric
N
(16, )80, + aq. CH20 - above picrate.
151 101




Para, 154

H.19

i
1103
N0z e
. N —=—— (H>» -
’f’/ 1 .._‘_““‘:.{_) I/,_ LG
e 1
I ~rr = l
r -Cllp |
| / B y
N CII
? \ . B wilo
) [
“CHop —5
\‘\ e
I";"\Jr)

1 :5=Dinitre-3-me’hyl~(2.7. )-j-nitrate.

Viashed with water,

Undw, Penn, ,. Div. 8 Int.Rep, ; R.R.C;5, My, M5

U.S.A. ~Canada RDX Committee liccting, June '43;
HIi03
Hi, 5 > ISRl

A0 ey 4RO
(Hex.lcthom i =

nitrate ).

(Sce p. 164.)

Gee i2ls0, Tniv.Feims0.8.R8.0, 1733 Reps s July s

Nitrcego-H,1

&
NO ) NJ 3
\ e S

N ———>(Hp

<

e Ci
i
\ /,/ e

CHop - N

4

e

Et0H, ether.

SR7/1766.

SR7/4956.

(Tield,

sn7/h3/508,

—t

i3]

1=Nitro-5-nitroso-Jj-methyl-{P.T. )-3-nitrate,

(not recryst,, wash + Ho0, MoCH

Bristol Res. Rep. 117, March #J.; A.C,6046,

HI0 3

T 40
11.}&) =

(Sce p. 164)

\ 0
112.{;_]_

0Q

and ether,

= nitroso #,19.

mp. 142-143°,

66 per cent ).

m,p. 128-130%.,

.o



Para, 1554
1.1,. S T

50115

.AG
N,
fpe—S@ns o 8
= ~— 2 %
CH,” 1 Tl
e o
’ A
| o MEEE &=
3:7 e iz C/I? 3
5
s Gty -
\Ac
1:5-Diacetyl-3~methyl-(P.T. )-3-salis.

Bristol, (private communication from Messrs. T. H. Bevan, ¥. E. Foss,

N, H. Woodbury), Oot. 'Ll
Bl lh
From }eOH Ty e,
A e e flux i
B8 + Mop <S8 En > 1.6 mothiodide.
MeCH
X = NO3
From 1eCH m,p. 181-2°,
H.6 methiodide > 1.6 methonitrate.
in }MeOH
X = picrate.
From H,0 B 11995,
in H?O
4.6 methicdide - H.6 metho-picrate,
or methno- add zat,
nitrate ag. pieric
acid .
Para. 155 =
H.25 —=2 (’?O’
- o ~ i -‘)
1 Oke LN e
R e I Ciip.® ClpOke
B ) it cig 1 5l
L o =
@ ol S S
CHo 2 H ‘ .~ CHo |
i : — et N7 = . Cil,
i ..CX‘.{Q ) - <
h (2, ™~ "/
] P e ™~ - AN
1:7 ,C'!; C*I’) \
~ —) /;
B Clipo— e { 7; e Me
= ,_’I 1 :'5
e
1 :5-Dimethyl-i~acctoxymnethyl- (2. T, ,—1 S-dinitrate
(o I 5 ~Dimethyl-3-acctoxymusthyl=(P. T, )=1:3~dinitrate.
Dissolve in Hz0 and ppt. with HOAc. m,p. 192°,
Univ.Penn, , Div,8 Int.Rep.R.R.C.5, May t43; 8R7/4766, and
Univ,Penn, , Div,8 Int.Rep.R.R.C.6, June 43: SR7/4879.
See z2lso Univ,Pern., 0.S.R.D.Rep.1733, July '3; SR7/43/L48.
H.18(12 g9 2 moles 2
3 o > Hevd 3,
(Hex. -He NO3 AcQHOp 3.6 g, (cruds).
see p. 164 ) at 189 1.5 g. (pure)
620151 103




Para, 157 X

e

DERIVATIVES O HEXAMETHYLENE "ETRAMINE

—THo~_

/ 10

\ \ N

“CHp CHp |
e \ TT.,/ }+ I
3
; §ta
oC | gl
\‘—- |
2
HHex. 1"
Para, 150
"Hexamethylene tetramine"
* (Hexamine )"
HI.ICX' 1"
N~ <N
| T cio cHo” |
‘\\IE e
]
C_Lfg - CH2

CHo
M\\‘:‘l:_ /

Sublimes with partial decomp.

on heating.
Trom water or ethyl alcohol.

Beilsteins Handbuch, I, 5G4.

See partioularly Duden and Scharff, Annalen, 1895, 288, 218 for chemistry.

NHz
ag. Ciin0 s,

Hexanmine,

Dickinson and Raymond, J,4,C.S8., 1923, 45, 22 and VWyckoff and Corey, Zeit,Krist.,

193, 89, 462 for X-ray crystal analysis giving proof of structure.
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. _.Cl,
\ ‘:'B - g
] M

i T

Hex=-1-nitrate

mp. 1568=168°, according

to rate of heating.

Cambier ard Brochet, Dull,soc,chim,, 1895,(3), 13, 392.

Harvard, M,D.R.C.Rep., Oct,

Hex, in water

25 SR7/3263.

1 cquiv, 705 HNO3

cold

(1st. Harvard prep. in May '42).

liichigan) ‘Div.8 Int,Rep. R,R.C,12, Dec, 'L3;

Hex.

1L g.

+ I‘HELJ".OB
& i

diss, in warm

A

HAMDT,

SR7/44/508,

HOAc and cool

Bristol Res,Rep.113, Jan, ‘4k; A.C.5739.

620151

liex,

11203

AN

011015

-y BEAME

SIS

145 yield

(probably not a primary product)

105



Para, 160

Hexamine Picrate

CHo
:rog ol d‘-\ /
(: O _ //,// \\\\\/ _-\Toz Aﬁi \ - \TI
o . o tio |
>:“—/ i o |
NO» C'Tz ! C}IE

m.p. 176-179°

Moschatos and Tollens, Annalen, 1893, 272, 285,

aqueous
Inlebes

= Hex, picrate,
picricHacid
Barvard, N,D,2.C. Rep., Oct. '42; SR7/3263.

boil with
H > IHex, pi 2
He3 Tion Ie plqrat

Para, 161

Hexamine 3Styphnate

@
(I) CHo
dj,/”,/// s
N0~ Ny -0, Y J N
= CHo Cio
- OH | s
Va | ;
! I8 CHo
NO» a2 o Ho
-~ 1
Frem CHZNOp ‘ m.p. 197°
Toronto, X.R.16 Rep., 31 Jan. '4y; 8R7/4/98L.
aq
) Hex. = Hex, Styphnate,
styphnic acid .
(1 equiv.) 1005 yield.
6201 5~1 106
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Para, 162

Hexamine 1'itrourcthane

=)
e ~TY
A =
EtOC = ¥ = N7 < Ty S~
2 HIt e
\ 0 ’ | G o AN
e ! \ET - il
: ‘ i
i 'ﬂ_ l
G e o
.\\\ : //’
\1\‘ —
From Bt0H, Mmepe 136=136°
Eristel Bh, Repy 29, Cety "&is 4iCehDS,
e . i A . ——3 A -
NOo=nH=CO2Et in aq. CHp0C > Iex, nitrourethane,
ad,
Heix. + 0o, NH.COoEt > | Hex, nitrourcthane,

N
N/
:)’\, ! \\‘ T
Ik/ l C};?
' ¥
{}
e Ci
1
\1\[

1=liethyl=-(Hex. ) -1=iodide.

Prom EtCH

Wohl, Ber,, 1886, 19, 18143,

Univ,Perm.Div,8 Int.Rep. R.R.C.5, May '43;

reflux
Hex, =
MceI + 1MeOH

6201 51 107
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m,p, 190°

SR7/4766.

Hex., methiodide,




Paras, 16k, 165

B ey )

I’Ze CHZ
& ianeT
o h Wi N

e

1-llethyl-(iex, ) -1-nitrate

"lex=methonitrate"

From EtOH. m,p, 190°

Hahn and %alter, Ber., 1921, Bi, 1531,

Univ,Pemn,, Div.8 Int.Rep.R.R.C.k4, April '43; SR7/4180,

Hex + eCll0o > H,18
HOAC
[}

Hex + DPT H,18

Y/

Univ,Pem, , Div,8 Int.Rep.R.R.C.5, May 'L3; SR7/4766.

Fex. in boiling 10l el > H.18
then AgiOs

(Best laboratory preparation).

dissolve in hot HOAc¢ or
RS ' > .20 + CHo0
hot CH;NOZ

H,20 forms a picrate, m,p. 2059,
Mixed m,p. H.20 - H.,18, no depression,
Mixed m.p. H;ZO picrate - P.5.2, no depression,
H.20 is H.18. (U.S.A,, Canada RDX Committee Meeting, June 'L3,
R7/4.956) .

(Sec also Univ.Penn.Rep. 0.S.R.D. 1733, July 'L3, SR7/L3/L48).

Cornell, Prog.Rep. 0.8.R.D. 1803, Sept. '43, SR7/43/876.

HOAc
H.19 8
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Para., 165

4,18 (4,20, H.1) (Continued)

Bristol Prog.Rep. Sept. 'L3.

Bristol Br., Eep. 36, Jan, 'Lk4; AC,5725.

Bristol Res. Rep. 129, June '4); AC.6L86,

reflux with
HADN —> H,18
HoO or MeOH or EtOH or
isobutyl OH.

HATRT >  H,1 identical with H.18
CHCl3 extraction

Univ. Penn, Rep. 0.S.R.D. 1733, July 1943; SR7/43/448.

Para, 166

Psde2

CHp
o S\T\EI:://// e
- D"\ Sew,  CHy
| \- \N/’
NOp- =NO» ;
CHp Clip CHo
NO,,

1=liethyl=(Hex)=1-picrate.

"Hex,-methopicrate"

, mep. 210=215°
Hahn and Welter, Ber. 1886, 19, 1510

NOo
Hex, + LieO- N N0 ———> compd. m,p. 21 P,
NO»
Ponn, State, Div.8 Int,Rep.R.R.C.2, Feb, '43; SR7/3867.

picric acid

DPT - P.5.2

Univ.Penn,, Div.8 Int.Rep,R.R.C.L, April '43; SR7/4180,

picric acid
H.18 ' \) P.S.2

Univ,Penn,, 0,S.R.D.Rep, 1733, July 'L3; SR7/43/L48.
P,S.2 is Hex-methopicrate.

6201 5-1 109

pees




Para, '16_7

IHexamine Ethiodide

LG Cil
& N T Ty N
= A L "~ N
I i Gls Chis |
AN e |
N '
| . |
ClTn CH2 - oHp
b

1=Lthyl-(Hex,)=1-ilodide.

m.p. 144=143°

: Wohl, Ber., 1886, 19, 1844 gives m,p. 133°

Delépine, Zull soc,chim, , [3], 13, 358 mives m.p. 146°

Univ.Pemn, , Div,6 Int.Rep, R.E.C.10, Oct. 'L3; SR7/43/925,
b P > bl

F
J boiling _ (= 2 2
Hex, + RtI > Et- (liox) F
el .
Sceond crop —2 m,p. 154-156°
and is diffcrent compound,
not identificd,
Para, 168
Kook "lezamine Ethonitrate"
Et_ Clip
BN, _—TIi
2 ‘ Ciip CHo
1303 ' TN
{ ;
CHp CHo Clip

1 -Lthyl-(Hcx, ) -1-nitrate

Usually just cther washed, Hep, 135°
but can be crystd. from
McOH,

Univ,Penn,, Div.8 Int.Rep. R.R.C.9, Sept. '43; 8R7/43/92%L.

in BtCI, and @ e
Hex. + EtI + AgliO3 e T Et-(lex,) | 103

(as for H.18)
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Para, 169

2
Et 1 *
O[ ~ o / CI'Z\_T
| P /l\.
N\ | CHp CHj
NOp- ” ~110o | i
1
@ Clp )
//
: \ I; -
1105
. 1-Ethyl-(¥ex,)-1-picrate.

"Hexamine ethopicrate"

From MeQil m.p, 166-168°

Univ,Penn., Div,8 Int.Rep.R.R.C.9, Sept. 'L3; SR7/L3/92L.

Div.8 Int.Rep,R.R,$10; Oct, '43; SR7/L.3/925.

e @ e, picric acid
Hex.=It | I 5> H.30
: in Ol 55% yield,
i in 1ieOE
Paras, 170, 171
Bae
J )
1‘203
ACNI-Cla " _ CHp.
4] iy
i —~
Cilp . CHo
I
CH, { 1,
Ho
. /
L)
5

1-Acetamidomethyl-(Hex.)-1-nitrate.

Diss. in equal weight of 1,0 and add

L vols, of IO > cryst. n.p. 168-183°
according to

rate of heating
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Para, 170
H.2 (Continued)

Harvard N.D.R.C.Rep, May 'L2;

N.D.R.C.Rep. Oet, '42; SR7/3263.

Aco0
HAMY

—

H,2 (small yield)
room temp.

Hex. in boiling

1 mole HMNO 3
CHCl3

H.2(307)
1.5 molcs

Aco0
Michigan, Div.8 Int.Rep.R.R.C.3, March 'L3; SR7/4179.

HAMN* + CIipO + NHodc

> 1.2 (57%).
(* or Hex, in HOAc and add 7

ag. Hi03 in HOAc)

HAMN + HOCHp.1MHAc

> 1,2 (60-707),
HAMN + PID{* + NioAc = e
(% presumably acting as source of CH»0).
AglO
H.,2 Cl 5 > H.2 (quant.)
(sec ps 172)
Univ,Penn., Div.8 Int.Rep.R.R.C.3, Harch 'L3; SR?/L,:I79
1.6 + HADN S
(1257 on IIADN).
. (8ee Univ,Pemn., 0.8,R.D.Rep.1733, July 'L3; SR7/43/L48, for review),
Fara, 171
Michigan, Div,8 Int,Rep.R.R.C.12, Dec. '43; SR7/L4/508,

Hex., + NE)I7

1,103 in HOAc (200 ce. o Aczo(()45 Cct) ol
(28 g.) (16 g.) at 35°, 5 mins,
Pt B2 S HLD
eelay | HE (21 2.)
68 457
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